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sampling and statistical aspects of numerous projects, both
large and small, for many corporate and government
clients. One of my main professional interests has been in
developing ways of turning operating data systems into
statistical infonnation systems - an area on which I have
published extensively. This was particularly important
when I was at the IRS and SSA, which have some of the
biggest operating data systems in the Federal Government.
My large systems experiences were especially relevant to
the analyses in this report which had to be developed from
BellSouth's truly massive datasets.

Susan Dinkins Qualifications

1. I have been a professional statistician for 20 years. In 1971
I obtained a B.S. in mathematics from the University of
Wisconsin-Madison, an M.S. in mathematics in 1973 and a
Ph.D. in statistics in 1979 from Montana State University­
Bozeman.

Since July 1998 I have worked at Ernst & Young LLP
where I am now Chief Mathematical Statistician for
Statistical Sampling. Before coming to Ernst & Young, I
was a senior mathematical statistician at the U.S. Internal
Revenue Service. My work at the IRS related primarily to
business data, notably that on corporations. I was
responsible for developing and maintaining a large and
complex sample from a population of approximately 4
million corporate returns.
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I have also worked on a large project funded by the
Environmental Protection Agency (EPA) to do an
exploratory data analysis of a complex sample of all lakes
in the U.S., measuring water chemistry and physical
characteristics. While working for the EPA, I also
coordinated a study to compare various methods for
measuring the level of radon and radon-daughters in
homes.

2. I am a member of the American Statistical Association
(ASA), the Washington Statistical Society, and I am the
Secretary/Treasurer of the Montana Chapter of the ASA. I
am also a member of the Institute of Mathematical
Statistics and the scientific research society, Sigma Xi.

3. My interests and experience have lead me to specialize in
the analysis of complex samples, data imputation, and
related estimation issues. I have authored and co-authored
numerous papers dealing with these issues. Of particular
importance in the current context is the work I have done
on replicate variance estimation and its application to
complex sample data. The replicate approach we
recommend in the report to BellSouth grows out of my
theoretical work and prior practical applications.

Ed Mulrow Qualifications

1. I have been a professional statistician for more than 10
years. I obtained a BA in mathematics in 1980 from Illinois
Wesleyan University, an MS in mathematics from the



University of Utah in 1982 and a Ph.D. in statistics from
Colorado State University in 1986.

Since April, 1998, I have worked at Ernst & Young LLP
where I am now a manager in the Policy Economics and
Quantitative Analysis Group. At Ernst & Young, I have
capitalized on my extensive prior defense simulation
experience and taken the lead on large scale simulation
modeling in commercial business settings. This has
included distribution free estimation using normal and near
normal data sets.

Before coming to Ernst & Young, I was a senior scientist at
Science Applications International Corporation (SAIC)
where I was involved in the analyses of current and future
defense systems. In addition, I was the project leader for the
development of a database system used to track funding for
Department of Defense Information Technology projects. I
also worked at the National Opinion Research Center
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(NORC) as a senior sampling statistician, where I developed
a prototype sampling system. The system consisted of a
data warehouse of all the information needed to sample
from several national sampling frames, and software tools
that access and process the information. I headed a
committee that oversaw the acquisition and use of a
geographic information system (GIS), and was the lead
statistician for NORC on record linkage projects. Before
moving to the defense/business environments, I was an
Assistant Professor of Mathematics at Southern Illinois
University - Carbondale.

2. I am a member of the American Statistical Association, the
Washington Statistical Society, the ASA Statistical
Computing and Graphics Section, and the Military
Operations Research Society, in addition to managing the
membership database for the Caucus for Women in
Statistics.

3. I have co-authored statistical articles and refereed papers for
several domestic and international journals. My interests
and experience lead to special expertise in statistical
computing and graphics, time series analysis, record
linkage, geographical information systems and the design
and development of large databases.
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Appendix B
Statistical Calculations for Two Performance Measures:

Completion Interval - Provisioning and Maintenance Average Duration

Purpose and Structure
This appendix describes three methods for testing the
hypothesis that the CLEC orders are being treated in a
comparable manner to the BST orders. Examples are drawn
from the Completion Interval - Provisioning measure, but the
method also applies to the performance measure Maintenance
Average Duration.

First, the model assumptions and properties of the FCC and the
LCUG methods are described. Then we describe how the
underlying assumptions for these tests are not valid in this
situation, and how such model misspecification affects the
tests. We describe what we believe is a more reasonable model
and our proposed replicate methodology. We provide the
fonnulas for the six test statistics given in the main report,
namely the LCUG, the FCC, and the proposed BellSouth
method, unadjusted and adjusted. Finally, we summarize the
steps for our proposed replicate method, including the data
analysis steps and test procedures, and we reiterate the reasons
why this method should be adopted.

Basic Theory
Statistical texts generally have at least one section describing
the comparisons of two populations, textbooks such as
Snedecor and Cochran (1967), Hogg and Craig (1970), and
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Kempthorne (1973), for example. And often, as in this case,
the interest is in comparing the location of the two populations,
measured by the mean or the average value. The assumption is
often made that the observations are from two normal
distributions (the treatment and the control) with the same
variance or dispersion but different means. For each
population, the observations are assumed to be independent
and identically distributed (110).

These are very strong assumptions and may not hold in many
applications. In the perfonnance measures considered up to
this time, the underlying distributions are clearly not normal,
nor even symmetric distributions. However, the great
advantage of considering a comparison of means is that the
distribution of the mean value can be approximated by a
nonnal distribution, using the Central Limit Theorem, if the
sample sizes are large enough and the underlying distribution
is not too skewed. Therefore, a reasonable alternative
assumption is that the sample means, say XI and X2 , are

normally distributed and are independent. The assumption that
the two populations have the same variance is necessary to use
the standard test; if the variances are unequal, adjustments
must be made to either adjust or approximate at-distribution
for the usual test statistic.
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These are the assumptions used in the FCC measure. A pooled
estimate of the variance is used, Sp2 , and the resulting t-test is

FCC Measure. In addition, it can be assumed that the
variances are the same in each case, U l

2 =u; =u2
• That is, it

is assumed that the two distributions are the same, except for a
possible difference in the means, due to a "treatment" effect.

and the two means XI and x2 are independent. If the
underlying distributions are not too skewed and the sample size
is reasonably large, then one can reasonably approximate the
distribution of the difference in the means as normally
distributed

A very important underlying assumption is that the data are the
result of a designed experiment, where the "treatments" are
assigned randomly to the units of analysis. Any confounding
factors or possible blocking effects are taken into account in
the design of the experiment and all other assignments are
randomized in order to remove bias due to any remaining
systematic differences in the units.

For example, in agricultural experiments, location is often
considered a blocking effect. Plots that are close together tend
to give similar yields due to otherwise uncontrolled effects,
such as drainage and fertility gradients. Treatments are
assigned at random to plots within each block.

The block effect may be on the mean (fixed effect) or on the
variance (random effect), describing correlations between units
that are physically close to each other. In this case, we do not
have a controlled experiment and this should add an extra note
of caution, as emphasized elsewhere.

2 2u l u2X -X -M( T -+- )
I 2 ' nl n2

and we are interested in testing whether T = O.

(I)

Consider the simplest general model for the two population
comparison. Let Xli denote the performance measurement on
BST order i, i=I, ... ,n1• Let x2j denote a performance
measurement on a CLEC order, j=l, ... ,n2• Then the most basic
model is

Xli = P+ &; where &; - lID (0, Oj2)

x2j =P+ T+ 0 where 0 - IID(O,u;)
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X, - x2t = --;::::'=~

sp~1/nl + 1/112

with n, + n2 -2 degrees of freedom. It often turns out to be the
case that the sample sizes will be large enough so that the
normal, or Z, distribution can be used rather than the t­
distribution.
In at least some cases in the Louisiana data that we have
studied, it does not appear that the assumption of equal
variance is valid. There are two other measures that are being



considered - the LCVa and the measure that we prefer.
Neither of these measures assumes equal variance.

Lcva measure. Rather than assume that the variances are
equal, the LCVa estimate simply uses the BST population
variance as the standard for comparison. The t-test then has
n,-1 degrees of freedom and the test statistic is. of the fonn

XI -x2t =
SI ~I/nl + Ijn2

Again, if the assumptions for the test hold, the BST sample
size is usually sufficiently large that the nonnal distribution is
appropriate for calculating p-values.

If the two distributions are identical except for location, then
the FCC is a test of the equality of the two distributions. If the
variances are not equal, then the interpretation of the test is
endangered. If one is concerned about the assumption that the
variances are equal, then using the BST variance is a
reasonable alternative.

Even if the variances in fact are equal, it costs very little to use
the BST variance rather than the pooled. variance. And if the
number of BST cases is much greater than the number of
CLEC cases, it could even be preferred because of concerns
about pooling the data with relatively few CLEC cases.
If the variances are unequal, then the correct test would be
based on equation (1) and the test would be of the fonn
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XI -x2
t' =

~s~ /n! + s~ /n 2

If in fact the BST variance is less than the CLEC variance, then
the LCVG test is more stringent, harder to "pass" than the
correct test. If the BST variance is greater than the CLEC
variance, then the Lcva test is not as stringent as the test
using both variances, as in equation (I). Our test, which will
be described in this appendix, also does not assume equal
variances, and if the assumption of independence holds, our
test uses a "correct" variance estimate in that it estimates the
variance in (I).

First Steps in Data Analysis
The first perfonnance measure that we analyzed was the
Completion Interval-Provisioning for the months August and
September. This is measured in days and estimates are made
separately for dispatched and non-dispatched orders, and also
separately by the type of order: "residence," "business," or
"special designed" orders, and by two classes detennined by
the number of circuits.

The "Non-Designed" Maintenance Average Duration
perfonnance measure is measured in hours, and estimates are
made separately for dispatched and non-dispatched orders, and
separately for "residence" and "business" orders. The
examples used in this discussion come from the Completion
Interval - Provisioning measure, but the techniques apply to
both measures.
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The first step in the data analysis was to verify the data set.
This was done by calculating the estimates and comparing
them to the published estimates on the BST internet website
(https://clec.bellsouth.com).

Trimmin~. The underlying distribution of the orders is clearly
not nonnal, but rather skewed with a very long upper-tail. (See
Appendices C and D.) Extreme data values may be correct,
but since they are rare measurements, they may be considered
to be statistical outliers. Or they may be values that should not
be in the analysis data set because of errors in the measurement
or in selecting the data.

The arithmetic average is extremely sensitive to outliers; a
single large value, possibly an erroneous value, can
significantly distort the mean value. And by inflating the error
variance, this also affects conclusions about whether T = O. A
useful technique, coming from the field of robust statistical
analysis - for example Huber (1981), or Wiens, Wu, Zhou,
(1998) -- is to trim a very small proportion from the tails of the
distribution before calculating the means. The resulting mean
is referred to as a trimmed mean. Trimming is beneficial in
that it speeds the convergence of the distribution of the means
to a nonnal distribution. Only extreme values are trimmed,
and in many cases the data being trimmed are, in fact, data that
might not be used in the analysis on other grounds.
In the first analysis of the verified Completion Interval­
Provisioning measure, after removing data that were clearly in
error or were not applicable, we looked at the cases that
represented the largest 0.01 % of the BST distribution. In the
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August data, this corresponded to orders with completion
intervals greater than 99 days. All of these were BellSouth
orders.

In examining the largest 11 individual examples that would be
removed from analysis, we found that only 1 of the 11 cases
was a valid case where the completion interval was unusually
large. The other 10 cases were examples of cases that should
not have been included in the analysis.

Of the 11 largest values, eight were orders which are "official
BellSouth orders"; these are internal jobs which are not real
orders but which needed an order number for tracking
purposes. These orders can be identified using the data field
"general class service" and such orders were subsequently
removed from the analysis data file.

Two of the cases were orders where the customer requested a
later due date than offered by BellSouth. The customer called
in February to place an order for August, for example. There is
no easy way to identify such cases in general, in order to
remove them from analysis. I The system is not yet stable;
hence, there may be other types of data points that should not
be included or that are not measured correctly. A very slight
trimming is needed in order to put the central limit theorem
argument on finn ground.

I As a result of our analysis, we eliminated further records from data
analysis, both above and below the 99 days, using the information regarding
general class of service (official BellSouth orders). The subsequent
trimming only removed 15 BST cases from the August BST file and 13
BST cases in September.



We now have a data file of CLEC orders to compare with a
data file of BST orders. However, both the tests described
earlier treat the problem as if the observations come from a
designed study where treatments are assigned at random to
units in the population. This is not the case here; rather what
we have in the BST and CLEC comparison is an example of an
observational study. This is an extremely important distinction
that cannot be ignored.

Observational Studies
As is well known, randomization in a designed study is a very
powerful tool in removing or reducing bias due to systematic
differences in units. A few of the references dealing with the
importance of randomization and the difficulties inherent in
observational studies would include Fisher (1925); Cochran
and Rubin (1973), Holland (1986), Rosenbaum (1987).

In an observational study such as this, there may be variables
other than the "treatment" that affect the dependent variable
(performance measure) and these variables may be differently
distributed across the treatment groups. With the presence of
confounding variables, a basic approach would be to list the
major confounding variables and find some method of
removing or reducing the biases that they may cause.
It is necessary to consider the business structure. Like the
agricultural example, "location" in the business should be
considered for blocking effects. It seems reasonable that there
may be a positive correlation between performance measures
within a business unit or a geographic location. The use of the
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"wire center" was considered as the best location measure.
Scatterplots are presented in the main report that illustrate that
there is a correlation between BST and CLEC measures.

Blocking or clustering effects in the data mean that the
observations are neither independent nor identically
distributed, two assumptions made in the Lcva and FCC
testing approaches. A positive correlation between the
performance for orders within a location would mean that the
variance estimates used in both the FCC and the LCUG tests
are biased and, in particular, they underestimate the variability
in the differences.

Additionally, one might expect that the time of the order may
be correlated with the performance; clearly extremes in
weather would affect the performance. And one might
certainly expect a time and location interaction effect. In the
BellSouth comparisons, the data are examined on a monthly
basis, which is determined by when the order is completed.
Weather conditions occur on a shorter time frame. In the case
of these two performance measures, each month is divided into
just two components, the first half of the month and the last
half. These divisions are made so that the time is divided up as
evenly as possible by the days of the week as well.

In addition, for a given performance measure, there may be
different types of orders and different types of customers. For
example, in the provisioning example, the measurements are
compared by dispatch vs non-dispatch, residence vs business
vs "special designed", and by the number of circuits. In
addition o~e might want to consider the type of order in terms



-------------------
of "new" vs "change" vs "transfer". It appears, for instance,
that a "new" order takes noticeably longer to finish than a
"change" or "transfer."

Finatly, if one were designing a study to compare the CLEC to
the BST "treatment," one would make sure that the same
number of CLEC and BST cases were assigned by the location,
by time, and by the type of order. By using random
assignment to assign a population unit as either a CLEC or a
BST, one would be protected against the possibility of other
unsuspected sources of bias. That is, if there is another
variable that affects the performance measure, by using
random assignment one is likely to assign approximately the
same proportion of BST and CLEC orders across the
distribution of this variable.

Without random assignment, there is the possibility that the
distribution of these confounding variables is very different for
the BST orders than for the CLEC. For example, if "new"
service tends to take longer than the other service types and
one month 50% of the CLEC orders are "new" compared to
25% of the BST orders, then the simple comparison will be
biased. The bias may work in either direction, depending on
the distribution of the observed data. In the example above,
the simple estimate would overestimate the difference between
the BST and the CLEC performance, making the CLEC
customer perfonnance look worse than that for BST customers
since CLEC provisioning would appear to take longer. If the
distribution had been out of balance in the other direction, with
a higher percentage of new BST orders than new CLEC orders,
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then the simple estimate would have made the CLEC
performance look better than it was.

In summary, the assumptions made for both the FCC and the
LCUG tests are not valid. The observations are not likely to
be independent and identicatly distributed. Assumption
failures may affect both the numerator (the point estimate of
the difference) and the denominator (the estimate of its
variability). Clustering effects in the data, resulting in a
positive correlation between observations in the same wire
center, would mean that the variance estimates used in both the
FCC and the LCUG measures are biased. And, in particular,
they will underestimate the variability in the differences. In
addition, effects due to time or order type may bias the
estimate of difference.

Adjusted Estimates. In an observational study, bias is a major
concern. There are many references for estimation techniques
using data from observational studies. There are two principal
strategies for reducing bias in observational studies (Cochran
and Rubin, 1973): matching and model related adjustments.
When the confounding variables are classification
measurements, as they are in this case (new vs. change, time 1
vs. time 2 etc), then both matching and model based strategies
lead essentiatly to the same simple adjustment.

Suppose there are j=l, ... ,J classes defined by the confounding
variables. (One class might be new service in a residence,
dispatched service, with less than 10 circuits, finished in time
period 1, in wire center "a.") Suppose there are n2j CLEC
cases and nlj BST cases in class j with n2j 2: O. The fotlowing



estimate of the difference in the means will be subject only to
residual biases due to confounding variables "missed" in the
classification (Cochran and Rubin, 1973):

The estimate in equation (3) can also be written as a difference
between an adjusted BST mean and the CLEC mean, where
BST cases have been weighted or adjusted to represent the
CLEC distribution by class. That is,

where n2 is the total number of CLEC observations. Note that
there may be classes for which there are BST units but no
CLEC units. If this occurs, these BST units are not used in the
comparison. This is reasonable when comparing "likes to
likes," as required by the Louisiana Commission. Data unique
to the BST process should not be used in such a comparison.
It is very unlikely that there will ever be a case where there are
CLEC observations in a class but no BST observations. So this
concern is nut directly addressed here; we simply have not seen
any examples. In other settings, though, there may be no retail
analogue for certain resale activities. Cases with no retail
analogue are out of scope in this analysis.

Ln2j (Xlj - X2j )
iJ = -,J:..--' _

n2

(3)

"1/

LLWjXfj;
j ;=1

X =-:.-----
fA "1/

LLWj
j ;=1

where the weight for BST caseS in class j is wj = n2/n fj , the
number of CLEC cases in class j divided by the number of
BST cases in classj. The sum of the weights is then simply n2•

The weights adjust the BST cases so that they are "like" the
CLEC cases in number and distribution among classes. This is
referred to as the adjusted mean or the adjusted estimate.

If in fact we have included all important factors, then iJ is an
unbiased estimator for the difference in means. Notice that this
estimate can be "rolled up" (or down) to provide reasonable
estimates at various levels of aggregation.

An Example. The simple example from Section 3 will be used
to illustrate how the adjustments are calculated. In this
example, we have the following number of orders:

Service Provider New Orders Change Orders
Provider A nll=30 n.,=90
Provider B n,.=60 n22=30

"D=X1A -x2 (4)

where X1A is the ILEC adjusted mean:
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There are only two classes, j= I,2. Recall that in this example
there is no discrepancy in the means, by class. For each



-------------------
provider, the mean is 2 days for class j=I, new orders, and the
mean is 1 day for class 2, change orders.

Suppose we want to adjust provider A's distribution to
compare to provider B. Then in the notation used in this
appendix, we have

"11=30, n I2=90, n,=120

"21=60, n22=30, n2= 90

Using equation (3), the estimate of the difference would be

A 60 * (2 - 2) + 30 *(1- 1)
D= 90 = O.

The unadjusted means are 1.25 for provider A and 1.67 for
provider B. The adjusted mean for provider A would be
calculated using weights wj = n2/n lj , or in this case

w, = 60/30 = 2
w2 = 30/90 = 1/3

and the adjusted mean for provider A would be

2 *30 *2 + ! *90 *1
x = 3 =1.67.

'A 2 *30 + 90/3
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Because there was no discrepancy in the means, by class, the
adjusted mean for provider A is equal to the mean for provider
B.

Replicate Variance Estimation

The estimate D from equation (3) or (4) then is a better
estimate of the difference between the mean performance for
the BST orders and the mean performance for the CLEC

A

orders. We now need a variance estimate for D.

Replicate variance estimation can result in a nearly unbiased
estimate of the variance for complex data structures like those
which exist with the BellSouth data. A description of the basic
technique can be found in Wolter (1985). The basic idea is to
randomly divide the given sample into G groups, where each
group has approximately the same number of wire centers. In
each group g, calculate an estimate of the parameter of interest,

say dg • Let d be the average of the replicate means dg •

Then the replicate variance estimate of dis

VI = Var( d) = J.. I l:(dg - ~i)2 • (5)
G (G- n g

In our problem, however, the estimate we are interested in is

iJ which is not generally equal to d. We can use VI as an

estimate of iJ or the alternative estimator
A I I ,,- A

v2 = Var( D) = £.jdg - D)2 . (6)
G (G -1) g



We have chosen to use expression (6) for the calculations of
test statistics employed in the main report and in the four
appendices C-F.

Detailed Problem Formulation
In what follows, an explicit attempt is made to describe the
specific estimation procedure we recommend for Louisiana
that compares "Iike-to-like" and that captures variances
adequately. We are concerned about dependences which could
exist in service based on where the customer is geographically
or when the transaction occurs. Protecting against this
possibility is one of the main motivations for our approach.
Ease and simplicity are others.

In all cases, we will want to consider the following In

constructing our estimates:

Wire Centers - There are approximately 228
wire centers2 managed by BellSouth in its four
LATA in Louisiana: New Orleans (67), Baton

2 In the preliminary data analysis, there were 228 wire centers. But because
the mapping of phone numbers to wire centers was not complete, there were
phone numbers that could not be matched to on~ of these wire centers.
These numbers were mapped into four "dummy" wire centers according to
the area code of the phone number. The resulting wire centers were not
assigned to a LATA but were instead put into a "missing" category. New
Orleans LATA corresponds to LATA 490, Baton Rouge is LATA 492,
Lafayette corresponds to 488 and Shreveport corresponds to 486.
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Rouge (3 I), Lafayette (42), and Shreveport
(88)

Time - Service varies over time for many
reasons, weather being perhaps the most
important. To deal with this source of
variation, each month's data will be divided
into llYQ approximately equal halves. Weekly
increments might be better but could be too
fine-grained and are inconvenient since the
reporting is monthly and not even in four week
periods (which arguably would be better).

Other Factors - There may be other factors
considered important in their effect on
performance, such as the order type in the
Completion Interval-Provisioning. These have
to be accounted for too.

Individual Service Order - Lastly, we have the
individual order itself

Replicate Construction. We want to define the replicates only
once. The replicates were defined, as described here, using the
August Completion Interval-Provisioning measure and the
resulting definition of the replicates by wire center was used
for both performance measures in all time periods.

The wire centers were sorted within LATA by the total CLEC
activity, in terms of the number of orders. Wire centers with
no CLEC activity in this month were also included, with zero
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activity. The LATA were ordered and the wire centers were
ordered within LATA. Within the first LATA, the wire centers
were ordered from largest to smallest. In the next LATA, the
wire centers were ordered from smallest to largest, etc. We
then systematically divided the 232 wire centers into 30
roughly equal groups (of about 7 wire centers). This was done
by taking the ordered list and splitting it into "zones" of 30
wire centers each, randomly assigning a wire center to a group
until all were assigned, then repeating the process
independently for the next zone of 30 wire centers, and so on
until all had been assigned.

Estimator Construction. The estimator b is calculated as in
equation (3), using classes defined by wire center and time at
least. The replicates are assigned, by wire center. The
adjusted replicate estimates dAg , g= 1,.. 30, are calculated

using equation (3) but summing only over the cases in the wire
centers defined to be in replicate g.

These dAg are identically distributed by construction and

independent by randomization. If there is a lot of CLEC
activity, they may also be approximately normally distributed.
Using the replicate structure we estimate the variance for the
adjusted estimate as

I 30 2

S~A =29 L(JAg - b )
g"l

and the resulting statistic
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t = D
srA /.J30

is compared to the Student's t-distribution with 29 degrees of
freedom, as the reference distribution, for calculating p-values.
The p-values are the probability of seeing a value as extreme or
more extreme then the observed value of t. That is, if t is
positive, the probability of a value greater than or equal to t is
calculated, using the Student's t with 29 degrees of freedom as
the reference distribution. If t is negative, the probability of a
value less than or equal to the observed t is calculated.
Using the replicate variance estimate applied to the adjusted
estimate of the difference protects against model
misspecification. This test does not rely on the assumption that
the data are lID and it corrects for bias due to the structure of
the data. Using this method, a confidence interval can be
constructed for the difference in the means. A reasonable
interval is the 95% confidence interval. Using a Z-test, the
multiplier is 1.96 which is often rounded up to 2.00. Using a t­
distribution with 29 degrees of freedom, the coefficient is
2.045. For all practical purposes, these are equivalent. There
is no loss in power in adopting the replicate measure over the
FCC or the LCUG measure.

The Six Test Statistics Compared in the Main Report
The test statistic described in the previous section is the
method we propose for the comparisons, and, in the main
report, it is referred to as the BellSouth test for adjusted data.
It adjusts the BellSouth data to make it more similar in



distribution to the observed CLEC data, and it uses a replicate
variance estimator.

For comparison purposes, we can also calculate a replicate
estimator for unadjusted data and we can calculate the LCUG
measure and the FCC measure using adjusted BellSouth data.

The replicate variance estimate for the unadjusted data would
be calculated using replicate means dg =xIg - x2g , the

difference between the simple means of the BellSouth and the
CLEC data in replicate g:. Replicates are only used if there are
CLEC data. The associated replicate estimate of the variance
for the unadjusted data is

1 G 2

S; = G_ 1L(dg - (x, - x2))
g~'

where there are G replicates.

For the LCUG and FCC statistics applied to the adjusted data,
a weighted S2 is calculated for the BellSouth data as

"Ij

LLw/X1i -XIA )2

2 j ;=1

SIA = LW
j
-l

j.;

Recalling that the sum of the weights is n2, in this case, the
adjusted pooled variance for the FCC test is then
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2 (n 2 - I)(S:A +si)
s =

pA 211
2

_ 2

Using the notation developed here, the tests shown in the main
report are calculated as follows, where G indicates the total
number of replicates used.

Summary of Calculations.

Unadjusted Data Adjusted Data

LCUGTest XI -x2
- -XIA - x2

sl~1/nl + 1/n2 SIA~2/112

FCC Test XI -x2 X1A -x2

sp~1/nl + I/n2 spA~2/n2

BellSouth XI -x2
- -XIA - x2

s,/JG SrA/JG



-------------------
Performance Measured as a Proportion

If the perfonnance measure is a proportion or a percentage of
cases which possess some characteristic, such as the proportion
of orders taking less than two days to finish, then these
methods also apply. It may not be immediately obvious, but
proportions can be placed in the same framework as sample
means.

A proportion can be calculated by measuring a variable Xi for
each case, where xi=1 if the unit has the characteristic of
interest (less than 2 days to complete, for example) and xi=O if
the unit does not have the characteristic of interest. If we have
n cases, then the proportion p of orders with the characteristic
of interest is calculated as the mean of the x values, x.

In this way, the tests can be fonnulated for proportions using
the equations given in this appendix. For example, the sample
means within classes become Plj and P2j' the proportion of
BellSouth orders and CLEC orders, respectively, in class j.
The adjusted estimate of the difference is then

D= ~n2/Plj - P2j)/n2

Outline for the Proposed Replicate Data Analysis
The proposed BellSouth procedure is the replicate method
applied to the adjusted data. The steps in the data analysis and
test calculation that we propose can be summarized as follows:
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1. Verify that we have the correct data set, by comparing
to the published estimates on the BST internet website
(https://clec.bellsouth.com).

2. Remove any additional data values that are not
pertinent to analysis (official BellSouth orders for
example)

3. If necessary, trim a very small proportion from the
tail(s) of the distribution. (In some cases, the original
BellSouth data procedure already included an upper or
lower bound on data to be used for analysis.)

4. Put the replicate indicator on the data file and define the
time classification.

5. Detennine if there are other important classifications
that should be used as well, such as order type.

6. For every class defined in steps 4 and 5, calculate the
difference dj= Xlj - X2j . In one pass through the data

files, a file can be built containing n2j, n lj, and dj for all
classesj.

7. From this data file, estimates of the difference in means
and t-tests to test the hypothesis of nondiscriminatory
treatment can be calculated for any level of aggregation
at the LATA level and above.



Conclusions
The proposed replicate methodology compares "like to like"
and it protects against failure of the assumptions of
independence. The BellSouth procedure compares "like to
like" by adjusting the BST distribution to be more similar to
the CLEC distribution. It is not fair to compare CLEC results
to BST orders that are intrinsically different. The bias due to
the fact that the data come from an observational study makes
a difference.

By respecting the business structure and using replicate
variance estimates, the BellSouth procedure requires very few
assumptions about the underlying distribution. In particular, it
does not require the assumption that the observations are lID.
In the Completion Order Provisioning examples in the main
report, we saw that the adjustments and the use of the replicate
variance estimate made a noticeable difference in the results.
Not using the adjusted replicate method would have lead to
very misleading results.

Insurance against model misspecification costs very little in
this case. When the assumptions hold, there is a minimal loss
in power using the replicate method compared to the FCC or
LCUG method (2.04 vs 2.00 for the 5% two-sided significance
level.) This is a small price to pay for a measure of protection
against bias due to model misspecification. In addition, this
procedure is of computationally modest cost to do routinely
and it provides much flexibility in computing estimates and
tests.
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In conclusion, for these two measures and for other measures
like them, the BellSouth adjusted replicate procedure should be
highly successful and should be adopted. For a small price, it
offers insurance against failure of the' assumptions. And when
the FCC and LCUG assumptions do hold, this method works
just as well as they do. Even if a statistically significant
difference is found, however, observational studies cannot
assign cause. That is. a statistically significant difference in an
observational study does not lead to a conclusion regarding
discrimination without additional information.
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Appendix C

Order Completion Interval (OCI) - August Graphics

I. Graphical Representations

Unadjusted
I. All Cases C-I
2. Dispatch Cases C-3
3. Non-Dispatch Cases C-5

4. Dispatched, Residential, All Circuits C-7
5. Dispatched, Business, All Circuits C-9

6. Non-Dispatched, Residential, All Circuits C-II
7. Non-Dispatched, Business, All Circuits C-13

8. Dispatched, Residential, Less Than 10 Circuits C-15
9. Dispatched, Business, Less Than 10 Circuits C-17

10. Non-Dispatched, Residential, Less Than 10 Circuits C-19
II. Non-Dispatched, Business, Less Than 10 Circuits C-21

Adjusted
12. All Cases C-2
13. Dispatch Cases C-4
14. Non-Dispatch Cases C-6

15. Dispatched, Residential, All Circuits C-8
16. Dispatched, Business, All Circuits C-IO

17. Non-Dispatched, Residential, All Circuits C-12
18. Non-Dispatched, Business, All Circuits C-14

19. Dispatched, Residential, Less Than 10 Circuits C-16
20. Dispatched, Business, Less Than 10 Circuits C-18

21. Non-Dispatched, Residential, Less Than 10 Circuits C-20
22. Non-Dispatched, Business, Less Than 10 Circuits C-22

II. SQM C-23
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August BellSouth and CLEC Completion Interval-Provisioning
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Testing Test P-value

Method Statistic (percent)
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Dlltll used ill 1I"lIlysis does "ot illdllde IIny records with missed IIppoilltmellts due to customer reschedlltillg Dr records corresponding to officilll services.

The IIppliclltioll ofstlltisticIII trimming removed records with completloll intervllI-provisionillg ofIIbove 99 dllys. This resulted In the removlII ofno CLEC records

lind 0.004% IIfthe BelfSouth records. C-1
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Adjusted

August BellSouth and CLEC Completion Interval-Provisioning
All Cases
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The applicatio" ofstatistical trimmin, removed records with complet;o/l ;/lter"a'-pro"is;onin, ofabo"e 99 days. TMs resulted i/l tl.e remo"a' ofno CLEC records

and 0.004% ofthe BellSollth records. C-2



Unadjusted
August BellSouth and CLEC Completion Interval-Provisioning
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The application ofstatistical trimming remoped records with completion Interpal-propisioning ofabope 99 days. This resulted in the remapai ofno CLEC records

and 0.004% ofthe Bel/South records. C-3
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Adjusted

August BellSouth and CLEC Completion Interval-Provisioning
Dispatched Cases

Frequency Distribution Quantile Comparison
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August BellSouth and CLEC Completion Interval-Provisioning
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Adjusted

August BellSouth and CLEC Completion Interval-Provisioning
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August BellSouth and CLEC Completion Interval-Provisioning

Dispatched, Residential, All Circuits
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Adjusted

August BellSouth and CLEC Completion Interval-Provisioning
Dispatched, Residential, All Circuits
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Unadjusted
August BellSouth and CLEC Completion Interval-Provisioning

Dispatched, Business, All Circuits

Frequency Distribution Quantile Comparison
80 i i 30 I .1

o 1'-"-"-1'-1'-"'-"-1"-'''''-1 -I-I -I -, -I -I

Provisioning Interval (Days)

o ~ N M • ~ ~ ~ ~ m 0 ~ N M • ~............... ..,.. .......... 30

.'

.'

.'

•

•

5 10 15 20 25
Aggregate CLEC Provisioning Interval (Days)

•••
5 + I·~········
Oa~--~I--~---+----'o I I I

~ 25..
e
;;
i: 20
~.s
DD
c
'2 15
co.;;;
.~

It 10
.c..
"~
~

C Aggregate CLEC

• Bel1South

10

30

20

50

60

70

..
;
~ 40
::

Descriotive Measures Analvtic Measures

3.28/ 1.50

5.371 7.34

2. 091:::[II:~[:~I~:1::::~::~:~[:::::~:

Service

Provider

BST
CLEC
Difference

Mean

Standard

Deviation

Testing Test P-value

Method Statistic (percent)

LCUG 4.81 0.0001

FCC 4.93 0.0000

BST 8.86 0.0000

Data IIsed in analysis does not indllde any records with missed appointments d/le to cllstorner resched/lling or records corresponding to official services.

TIre application ofstatistical trlmmillg removed records with completion interval-prol'islonlng ofabove 99 days. Tllis resllited in the removal ofno CLEC records

alld 0.004" ofthe BeilSollth records. e-g
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Adjusted

August BellSouth and CLEC Completion Interval-Provisioning
Dispatched, Business, All Circuits

Frequency Distribution Quantile Comparison
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Data used In analysis does not Include any records with missed appointments dlle to customer rescheduling or records corresponding to official services.

The application ojstatistical trimmln, remolletl recards with completion Interval-provlslonln, ojabolle "days. This resulted In the removal ofno CLEC records

and 0.004" ojthe BeliSouth records. C-10



Unadjusted
August BellSouth ana CLEC Completion Interval-Provisioning

Non-Dispatched, Residential, All Circuits
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LCUG -29.48 0.0000

FCC -29.46 0.0000

BST -10.05 0.0000

Data IIsed in analysis does not inclllde any records with missed appointments dlle to cllstomer reschedlliing or records corresponding to official services.

The application ofstatistical trimming removed records with completion Interval-provisioning ofabove 99 days. This reslilted In tIre removal ofno CLEC records

and 0.004" ofthe Bel/Sollth records. C-11
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Adjusted

August BellSouth and CLEC Completion Interval-Provisioning
Non-Dispatched, Residential, All Circuits

Frequency Distribution Quantile Comparison
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Data used in analysis does not include any recortls with missed appointments dlle to customer rescheduling or recortls corresponding to official services.

The applicII'iDn ofstatistical trimmin, remoHtl recortls with completion interval-prol'isionin, ofabo"e 99 dllys. This resulted in the remo"al ofno CLEC recortls

and 0.004" ofthe BellSouth recortls. C-12



Unadjusted
August BellSouth and CLEC Completion Interval-Provisioning

Non-Dispatched, Business, All Circuits

Frequency Distribution Quantile Comparison
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FCC -8.72 0.0000

BST -3.12 0.2098

Da/a IIsed in analysis does not il/et/lde any records with missed appointments d/le to c/lstomer resclred/llil/g or records corresponding to official services.

The application ofstatistical tri/llmlng removed records with completion illterval-provlslonlng ofabove 99 days. Tllis res/llted In the removal of110 CLEC records

and 0.004" ofthe BellSollth records. C-13
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Adjusted

August BellSouth and CLEC Completion Interval-Provisioning
Non-Dispatched, Business, All Circuits

Frequency Distribution Quantile Comparison
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Testing Test P-value
Method Statistic (percent)

LCUG -10.42 0,0000
FCC -10.43 0.0000
BST -3.55 0.0686

Data used III allalysls does not incillde allY records with missed appointments dlle to cllsto",er resc"edlll"'g or records corresponding to official services.

The applicatioll ofstatlsticaltrimmlllg remoPed records with completion Interval-provisiolling ofabove 99 days. This resulted in the removal of110 CLEC records

alld 0.004" oftire Bel/Sorrth records. C-14



Unadjusted
August BellSouth and CLEC Completion Interval-Provisioning

Dispatched, Residential, Less Than 10 Circuits

Frequency Distribution Quantile Comparison
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Testing Test P-value

Method Statistic (percent)

LCUG 5.73 0.0000

FCC 5.79 0.0000

BST 8.69 0.0000

Dam used in analysis does not inc/llde any records with missed appointments dlle to cllstomer reschedlliing or records correspondi"g to official services.

The application 01statistical trimming removed records with ctlmpletlon Interval-provisionln, 01above 99 days. This resulted in ",e removal 01no CLEC records

and 0.004" tilthe BellStluth rectlrds. C-15
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Adjusted

August BellSouth and CLEC Completion Interval-Provisioning
Dispatched, Residential, Less Than 10 Circuits

Frequency Distribution Quantile Comparison

~I ~

5 10 15
Aggregate CLEC Provisioning Interval (Days)

20

--.-
--

--
--

--
--

•

--
--
.,/.-­./'..'..'..'..'..'..'..­

O+:
o

.-..
~

"
~ 15
t
~
c-'"c
'S 10
o.;;;
.:;
e
'".c
:; 5
~•

mAggregate CLEC

• BellSouth

Provisioning Interval (Days)

~ ~ ~ ~ ~ m 0 _ N M ~ ~.....................N M

80

70

60

50

-=t 40
8

'" 30

20

10

0
0

Descriotive Measures Analvtic Measures

4,341 4.17

Service I IStandard
Provider Mean Deviation

BST
CLEC
Difference

3.851 3.39

O.49[~.~lll~i:

Testing Test P-value
Method Statistic (percent)

LCUG 3.53 0.0210

FCC 3.56 0.0185

BST 4.40 0.0068

Datil used in IInalysis does "ot i"clllde ""p record, with missed appol"tments dlle to cI"tomer rescheduling or reco,ds corresponding to official services.

Tlte IIppl/ClltlO" o/,tlltlstlCIII trlmml", rem.NII record' with completlo" l"tel'\lfll-provlslo"ln, of"bON II' d"J'S. Tltls res"'ted In the remo"'" of"o CL~Crecords

""d O,OfJ4" olthe BellSo"th records.. C-16



Unadjusted
August BellSouth and CLEC Completion Interval-Provisioning

Dispatched, Business, Less Than 10 Circuits

Frequency Distribution
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Service

Provider

BST
CLEC
Difference

Mean

Standard

Deviation

Testing Test P-value

Method Statistic (percent)

LCUG 4.78 0.0001

FCC 4.91 0.0000

BST 8.67 0.0000

Data used in analysis does not inc/llde any records with missed appointmellts dlle to customer rescheduling or records corresponding to official services.

The application ofstatistical trimming removed records with conrpletioll intervai-provisioning ofabove 99 days. This resulted in the removal ofno CLEC records

and 0.004" ofthe BelfSouth records. C-17
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Adjusted

August BellSouth and CLEC Completion Interval-Provisioning
Dispatched, Business, Less Than 10 Circuits

Frequency Distribution Quantile Comparison
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CLEC
Difference
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Testing Test P-value
Method Statistic (percent)

LCUG 4.59 0.0002

FCC 4.71 0.0001

BST 2.50 0.9451

Data IIsed ilf alfalysis does IfOt indllde any records with missed appointments due to customer rescheduli"g or records corresponding to official se",;ces.

The application ofstatistical trlmm;nl remo!'t!d records with completion Intet1'lll-pro\l;slonln, ofabo!'t! "days. This resUlted in the remoNI ofno CLEC records

and 0.004" oftire BeliSollth records. C-18



Unadjusted
August BellSopth and CLEC Completion Interval-Provisioning

Non-Dispatched, Residential, Less Than 10 Circuits

Frequency Distribution Quantile Comparison
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Testing Test P-value

Method Statistic (percent)

LCUG -29.48 0.0000

FCC -29.46 0.0000

BST -10.05 0.0000

Dlltll used In IInlllysls does notlnell/de IIny records with missed IIppointments due to cllstomer reschedllling or records correspondillg to official ser\lices.

The lipplication ofstatistical trimming removed records with completion inter\ltll-pro\lisionillg ofabove 99 days. This reslilted in the remo\lal ofno CLEC records

lind 0.004" ofthe BellSo"th records. C-19
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Adjusted

August BellSouth and CLEC Completion Interval-Provisioning
Non-Dispatched, Residential, Less Than 10 Circuits
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Testing Test P-valuc
Method Statistic (percent)

LCUG -10.38 0.0000

FCC -10.44 0.0000

BST -4.41 0.0066

Dalll used in IInlllysis does nol include IIny records wllh missed IIppoin'men's due 10 cuslomer rescheduling or records corresponding '0 official services.

The IIppllCfJllon olslllllsliCfJI trimming remoNd records wllh completion Inlervtll-provlslonlng of.bON 99 d.yr. This rt!Julled In Ihe remov.1 ofno CLEC records

and 0.004" oflhe BellSoulh records. C-20



Unadjusted
August BellSouth and CLEC Completion Interval-Provisioning

Non-Dispatched, Business, Less Than 10 Circuits

Frequency Distribution Quantile Comparison
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Testing Test P-value

Method Statistic (percent)

LCUG -8.58 0.0000

FCC -8.61 0.0000

BST -3.12 0.2098

Dlltll used in IInlllysis does not include IIny records with missed IIppointments di,e to customer rescheduling or records corresponding to officilll services,

The IIppliclltion 01stlltisticlIl trimming remolll!d records with completion intervlll-pro"isioning ofIIbOIll! 99 dllys. This resulted in the remo"l1l ofno CLEC records

lI"d 0.004" olthe BellSouth records. C-21
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Adjusted

August BellSouth and CLEC Completion Interval-Provisioning
Non-Dispatched, Business, Less Than 10 Circuits

Frequency Distribution Quantile Comparison
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Testing Test P-value
Method Statistic (percent)

LCUG -10.44 0.0000

FCC -10.46 0.0000

BST -3.57 0.0660

DIIt. used In .".'ysls does "otl"clude .", records with ",Issed .ppolnt",ents dlle to custo",er rescheduling or records corresponding to official services.

Tire application ofst.tlstlcaltrl",,,,lng re"'oved records with co",pletlo" I"terv.'-provislonlng of.bove 1111 d.". This resulted In the re"'oNI ofno CLEC records

.Itd 0.004" ofthe Bel/Sollth records. C-22



SQM: Order Completion Interval
AUGUST

DISPATCH
SAME DAY 1 DAY 2 DAYS 13 DAYS 14 DAYS 5 DAYS > 5 DAYS AVG. DAYS'
< 10 Ckls >= 10 Ckls < 10 Ckls >= 10Ckls 1< 10Ckls 1>= 10Ckls 1< 10Ckls 1>= lOCkls 1< 10Ckls 1>= 10Ckls < lOCkls 1>= 10Ckls 1< 10Ckls >= 10 Ckls < 10 Ckls . 'f ::~1'OCkiS

LOUISIANA

LOUISIANA
• RESALE RESIDENCE 2.64% 0.00% 9.99% 25.00% 26.84% 12.50% 12.14% 12.50% 19.69% 0.00% 7.84% 12.50% 20.86% 37.50% 4.09 5.00
• RESALE BUSINESS 3.17% 0.00% 2.86% 0.00% 5.08% 0.00% 70.79% 16.67% 3.49% 33.33% 2.86% 16.67% 11.75% 33.33% 3.81 5.83
• UNE LOOPS WITH LNP

LOUISIANA
• RETAIL RESIDENCE 2.30% 1.63% 5.94% 4.88% 21.54% 26.02% 11.75% 13.01% 16.19% 19.51% 12.63% 8.94% 29.66% 26.02% 5.38 4.69
• RETAIL BUSINESS 5.05% 0.68% 8.04% 3.42% 18.87% 9.59%1 9.09% 11.64%1 14.40% 7.53% 10.21% 6.16% 34.34% 60.96% 7.37 15.29

DISPATCH =::J
0·5 DAYS 6·10 DAYS 11·15 DAYS 16·20 DAYS 21·25 DAYS 26·30 DAYS > 30 DAYS AVG. 61>..
< 10 Ckls >= 10 Ckls < 10 Ckls >= 10 Ckls < 10 Ckls >= 10 Ckls 1< 10 Ckls 1>= 10 CklS 1< 10 Ckls 1>= 10 Ckls 1< 10 Ckls 1>= 10 Ckls 1< 10 Ckls 1>= 10 Ckls /< 10 Ckls >= 10 CkIS"

LOUISIANA

LOUISIANA
• RESALE DESIGN 8.77% 0.00% 12.28% 0.00% 15.79% 0.00% 15.79% 66.67% 15.79% 0.00% 19.30% 0.00% 12.28% 33.33% 19.70 23.33
·UNEDESIGN 21.05% 100.00% 33.33% 0.00% 21.05% 0.00% 17.54% 0.00% 5.26% 0.00% 1.75% 0.00% 0.00% 0.00% 10.86 200
• UNE NON·DESIGN

--.
35.56% 0.00% 35.56% 0.00% 6.67% 0.00% 13.33% 0.00% 0.00% a.aolt/o 2.22% 0.00% 6.67% 0.00% 10.18 0.00

LOUISIANA
• RETAIL DESIGN 10.91% 0.00% 18.21% 20.00% 19.38% 20.00% 11.45% 0.00% 12.17%/ 20.00%/ 6.60% 0.00% 22.40%/ 40.00% 23.00 31.80

Definitions

Issue date - Date service order Is entered Into the system (not necessarily same as application date)

completion date - Date on which service order Is completed

order completion Interval -. computed as order completion Interval = completion date· Issue date
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AUGUST

SQM: Order Completion Interval

NO DISPATCH
SAME DAY 1 DAY 2 DAYS 13 DAYS 4 DAYS 5 DAYS > 5 DAYS AVG. DAYS
< 10 Ckls >= 10 Ckls < 10 Ckls >= 10 Ckls < 10 Ckls >= 10 Ckls 1< 10 Ckls 1>= 10 Ckls 1< 10 Ckls >= 10 Ckls < 10 Ckls >= 10 Ckls < 10 Ckls >= 10 Ckls < 10 Ckls >= 10 Ckls

LOUISIANA

LOUISIANA
• RESALE RESIDENCE 44.84% 0.00% 24.94°'" 000% 9.08% 000% 7.95% 000% 6.20% 0.00% 2.81% 0.00% 4.18% 0.00% 1.38 0.00
- RESALE BUSINESS 40.00% 0.00% 17.32% 0.00% 10.54% 20.00% 7.78% 20.00% 8.12% 20.00% 5.02% 0.00% 11.21% 40.00% 1.93 4.20
• UNE LOOPS WITH LNP

LOUISIANA
• RETAIL RESIDENCE 58.29% 0.00% 24.08% 0.00% 4.66% 0.00% 6.80% 0.00% 2.89% 0.00% 1.67% 0.00% 1.62% 0.00% 0.92 0.00
• RETAIL BUSINESS I 84.32%1 26.88% 9.88%1 18.28% 13.88% 4.30% 4.34%1 15.05% 4.92%1 7.53% 0.84% 2.15% 1.83% 25.81% 1.05 7.27

NO DISPATCH
0-5 DAYS 6-10 DAYS 11-15DAYS 16-20 DAYS 21-25 DAYS 26-30 DAYS > 30 DAYS AVG.{DAYS
< 10 Ckls >= 10 Ckls < 10 Ckls >= 10 Ckls < 10 Ckls >= 10 Ckls < 10 Ckls >= 10 Ckls < 10 Ckts >= 10 Ckls < 10 Ckls >= 10 Ckls < 10 Ckls >= 10 Ckls < 10 Ckls >= 10 CklS

LOUISIANA

LOUISIANA
• RESALE DESIGN 80.68% 0.00% 17.05% 0.00% 0.00% 0.00% 1.14% 0.00% 0.00% 0.00% 1.14% 0.00% 0.00% 0.00% 3.91 0.00
·UNEDESIGN 0.00% 0.00% 0.00% 0.00% 000% 0.00% 000% 0.00% 0.00% 0.00% 0.00% 0.00% 000% 000% 0.00 000
• UNE NON-DESIGN 77.78% 0.00% 0.00% 0.00% 11.11% 0.00% 0.00% 0.00% 11.11% 0.00% 0.00% 0.00% 0.00% 0.00% 4.67 0.00

LOUISIANA
• RETAIL DESIGN 28.57% 0.00%1 15.87% 0.00% 26.911% 0.00% 6.35% 0.00% 4.76% 000% 1.59% 0.00% 15.67% 0.00% 19.14 0.00

Definitions

Issue date - Date service order Is entered Into the system (not necessarily same as application date)

completion date - Date on which service order Is completed

order completion Interval - computed as order completion Interval • completion date· Issue date
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-------------------
Appendix D

Order Completion Interval (OCI) - September Graphics

I. Graphical Representations

Unadiusted..
I. All Cases D-I
2. Dispatch Cases 0-3
3. Non-Dispatch Cases D-5

4. Dispatched, Residential, All Circuits O-7
5. Dispatched, Business, All Circuits D-9

6. Non-Dispatched, Residential, All Circuits D-Il
7. Non-Dispatched, Business, All Circuits 0-13

8. Dispatched, Residential, Less Than 10 Circuits D-15
9. Dispatched, Business, Less Than 10 Circuits D-17

10. Non-Dispatched, Residential, Less Than 10 Circuits 0-19
11. Non-Dispatched, Business, Less Than 10 Circuits 0-21

Adjusted
I. All Cases D-2
2. Dispatch Cases 0-4
3. Non-Dispatch Cases D-6

4. Dispatched, Residential, All Circuits D-8
5. Dispatched, Business, All Circuits D-I 0

6. Non-Dispatched, Residential, All Circuits D-12
7. Non-Dispatched, Business, All Circuits D-14

8. Dispatched, Residential, Less Than 10 Circuits D-16
9. Dispatched, Business, Less Than 10 Circuits D-18

10. Non-Dispatched, Residential, Less Than 10 Circuits D-20
11. Non-Dispatched, Business, Less Than 10 Circuits D-22

II. SQM D-23
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September BellSouth and CLEC Completion Interval-Provisioning

All Cases

Frequency Distribution Quantile Comparison
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Descriotive Measures
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Service Provider Mean Deviation
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Difference -1.00 :·::U·:

Analvtic Measures
Testing Test P-value

Method Statistic (percent)

LCUG -44.78 0.0000

FCC -44.75 0.0000

BST -15.14 0.0000

DtlllI used In IInlllysls do~s nol Indud~ tiny r~cords wllh mlss~d IIppolnlmenls du~ 10 cnslolft~r r~schednling or records corresponding 10 officllli servlc~s.

The IIppllc",lon ofsllltistic,,1 Irllftlftlng r~lftol'ed r~cords wllh colftpl~tion /nl~rvtJll-provlslonlng of"bov~ 99 doys. This r~ull~d In Ih~ relfto",,1 ofno CLEC records

lind 0.004" ofIh~ B~/lSoulhr~cords. 0-1
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Adjusted

September BellSouth and CLEC Completion Interval-Provisioning
All Cases
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Difference
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Testing Test P-valoe
Method Statistic (percent)

LCUG -24.63 0.0000

FCC -24.68 0.0000

BST -8.81 0.0000

Dlltll "sed /11 1I11111ysi. dOt!,"ot IlIcl"de lilly record. with ""lIed IIppoilllment. due to cu.tomer nsched,,'ing or record. corre.ponding to officilll.ervia•.

The IIpplicatiDII 01sttld.tlcal trimmln, n"'tlwed rwort/s with compledon Inte"""·provl.lonln,ol11601¥ "dllys. Thl. re."lted In the n",tlVtlI of110 CLEC record.

lind O.OO~" olthe Bel/So"th record.. 0-2



Unadjusted
September BellSouth and CLEC Completion Interval-Provisioning

Dispatched Cases
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DescriDtive Measures Analvtic Measures
Standard

Service Provider Mean Deviation

BellSouth 6.76 7.19

CLEC A22re2ate 5.07 4.55

Difference 1.69 i!'·'L!U::!,

Testing Test P-value

Method Statistic (percent)

LCUG 8.31 0.0000

FCC 8.46 0.0000

BST 5.85 0.0001

D.tll ust4111 .".Iysls 40n "ot IlIdudt 11"1 'tctJrds wltlt II/lsst4/1ppoi"tll/tllts 4ut to CIIstOll/t, ,tscht4ulilfg 0' nco,4s CO"tspolf4ilfg to ofJicllII st't1ius.

TIlt IIppfiCfltlO" tlf,tlltlstlCIII t,'II/II/llIg ,til/Om ,too,4,l1/lt" OOII/pittiOIl l"tt't1111-p,0t1/sI01l1"g of/lbo.,. 99411ys. Tltls ,tsulttd I" tltt nll/oWlI of"0 CLEC ,tco,ds

/111411.004" oftht BtliSout" ,tCII,d,. 0-3
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Adjusted

September BellSouth and CLEC Completion Interval-Provisioning
Dispatched Cases

Frequency Distribution Quantile Comparison
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Testing Test P-value
Method Statistic (percent)

LCUG 2.87 0.2065

FCC 2.90 0.1884

BST 2.57 0.7876

D,t" us~d lit .".lpls dus "ot I"cllld~."yncords wllh ",Issd Ilppo/,,''''~''tsdll~ to CIISto",~, nsch~dulin, 01' /'fIcords cor,~spo"dlng 10 offici,,' s~r"lc~s.

TII~ IIppllmllo" ofst"tlsllclli tr/",,,,I,,, n",owd ncords wllh co",pl~do" Inl~l'WIl,pl'D"lslonln, ofIlhow 99 dllys. This r~sult~d In Ih~ r~",o",,' of"0 CLEC r~cords

Illld O.004~ oflh~ B~IISoulh r~cords. D-4



Unadjusted
September BellSouth and CLEC Completion Interval-Provisioning

Non-Dispatched Cases

Frequency Distribution Quantile Comparison
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Descriptive Measures
Standard

Service Provider Mean Deviation

BellSouth 0.86 \.75

CLEC A22re2ate \.95 2.50

Difference ·\.09
:,::::;<-,':>

Analvtic Measures
Testing Test P-value

Method Statistic (percent)

LCUG -75.05 0.0000

FCC -73.46 0.0000

BST -17.15 0.0000

Data ustd In an"lysls dins II0t illelude allY records with IIIIS1td appointmell" due to customer rescheduling or records correspolldllll to official sen'ius.

The application ofstatlstlcol trlmmill' rellloW!d records with colllpletioll Intenal.,ro"'slollln, ofaboW!" days. This resulted In the removal ofllo CLEC records

and D,DIU" o/the BeliSouth records. 0-5
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Adjusted

September BellSouth and CLEC Completion Interval-Provisioning
Non-Dispatched Cases
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Provider Mean Deviation
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Difference

1.951 2.50
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Analvtic Measures
Testing Test P-value
Method Statistic (percent)

LCUG -34.35 0.0000

FCC -34.27 0.0000

BST -9.93 0.0000

Dlltll USH ill ",,"Iysls tlftS ,.ot i,.clud~ II,.y r~cords wltll ..lssM appo/,.t..~,.ts tlu~ to custtlm~r nsclldu/i"1 or ncords cornspo,.tli", to olJicilll s~",ic~s.

TIJ~ IIpplicotlo" ofstlltlsticIII trimml", removetl ncords wltll co..p/~tlo,.I"t~rt1fI/-provisio,.I",ofabove "days. Tills nsult~tll,. tll~ r~..o\ltll of"o CLEC records
II,.d 0.004" oftll~ 1I~IISo",1Incords. 0-6

(
\



Unadjusted
September BellSouth and CLEC Completion Interval-Provisioning

Dispatched, Residential, All Circuits

Frequency Distribution Quantile Comparison
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Descriotive Measures Analvtic Measures
Standard

Service Provider Mean Deviation

BellSouth 5.77 4.78

CLEC Aggre2ate 4.93 3.59

Difference 0.84 I: :.;; '):

Testing Test P-value

Method Statistic (percent)

LCUG 5.77 0.0000

FCC 5.86 0.0000

BST 5.41 0.0004

Data used in analysis does nol include any records with missed appointments due to Cltstolf,er rescl,edltlillg or records correspollding to official services.

The application ofstatisticaltrimmillg removed records with completion interval-provisioning ofabove 99 days. This resltlted in t/'e removal ofno CLEC records

and 0.004" ofthe BellSouth records. 0-7



-------------------
Adjusted

September BellSouth and CLEC Completion Interval-Provisioning
Dispatched, Residential, All Circuits

Frequency Distribution Quantile Comparison
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Difference
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3.59

Testing Test P-value
Method Statistic (percent)

LCUG 0.89 18.6182

FCC 0.90 18.3006

BST 0.78 22.0733

D"tll us~d in IIlfalysis dll~s Ifllt ilfclude alfY records with mined IIPPllintments due til custllmer resc',ed,,'in, IIr rectJrds correspllndin, tllllJJlcial services.

The applicatltJlf ofstatistical trimmin, remol1ed recortls with completion Interval-propislolfin, IIfablllle '9 days. This multed in the remDllllI ofIfll CLEC records

lind 0.004" IIfthe BellStJuth records. 0-8



Unadjusted
September BellSouth and CLEC Completion Interval-Provisioning

Dispatched, Business, All Circuits

Frequency Distribution Quantile Comparison
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Descriotive Measures Analvtic Measures
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Service PrQvider Mean Oeviation

BeliSouth 6.11 7.14

CLEC A22regate 3.75 4.39

Difference 2.36 :: .. :TT:::

Testing Test P-value

Method Statistic (percent)

LCUG 3.93 0,0042

FCC 3.97 0.0037

BST 1.55 6.7635

Dattl I",/'tf in antilysis dfns ntlt incllld~ any records witlr tnlll~d tlPfH'lntm~nts dll~ to clls'om~,nschedliling 0' nco,ds corresponding to offlcitll s~'I'ices.

The tipplication ofsttltlstlctllt,imming removed reco,ds witlr completion Interl'tll-prol'isloning oftl60ve 99 dtlys. This reslllt~d in the remol'tli ofno CLEC records

tlnd 0.004" oftire BeliSolltlr ncords. 0-9



-------------------
Adjusted

September BellSouth and CLEC Completion Interval-Provisioning
Dispatched, Business, All Circuits

Frequency Distribution Quantile Comparison
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Analvtic Measures.
Testing Test P-value
Method Statistic (percent)

LCUG 5.00 0.0000

FCC 5.05 0.0000

BST 2.17 2.0650

4.39

8.20
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7.20

3.45[

BST

Difference
CLEC

Dal. used In tlntllysls dtles nol Include tiny record. wll" ",ined appoinlments dlle 10 cIIslo",er reschedull", or record. corIYspo"lIin, 10 ojJicial services.

The appllmll.n ols,a,I.,lml,rl",,,,I,,, ,.",,,.ncoi'd. wllh ctI",pletlolt Iltlerw"-prolllslonllt,"1.bON 99 days. rh;s reSllllell;1t Ihe retIIo""I olno CI,EC records

'IUd 0.004" Dllhe BellSoulh recorllr. 0-10



Unadjusted
September BellSouth and CLEC Completion Interval-Provisioning

Non-Dispatched, Residential, All Circuits
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Descriotive M~asures Analvtic Measures
Standard

Service Provider Mean Deviation

BellSouth 0.80 1.64

CLEC AEEreEate 2.01 2.48

Difference -1.21 E: ).}:'

Testing Test P-value

Method Statistic (percent)

LCUG -84.98 0.0000

FCC -82.71 0.0000

BST -18.25 0.0000

Data used in "nalysis does ntlt Incl"de any records with missed appolntmen" due to customer resched,,'ln, or records co~respondin, to official ser"ices.

The application 01statistical tr/mmln, removed records with completion Interv"I-provisionill' 01above 99 daJ", This res"Ited In the remov,,1 01no CLEC records

and 0.004" ofthe BellSouth records. 0-11
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Adjusted

September BellSouth and CLEC Completion Interval-Provisioning
Non-Dispatched, Residential, All Circuits

Frequency Distribution Quantile Comparison
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Difference
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Testing Test P-value
Method Statistic (percent)

LCUG -37.16 0.0000

FCC -37.05 0.0000

BST -11.75 0.0000

Data used In analysis does not Incl"de any records with missed appointments due to customer resched,,'ing or records correspondin, to official services.

The appllClltio" ol,ttlti,tICIII trimming remo_ record, with completlo" Intervtll-provlsionln, 01abo1¥ 99 dtlyJ. TIlls resulted In the removal 01no CLEC records

tlnd 0.004" olthe BellSo"th records. 0-12



Unadjusted
September BellSouth and CLEC Completion Interval-Provisioning

Non-Dispatched, Business, All Circuits
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Service Provider Mean Deviation

BellSouth 1.33 2.42

CLEC A~2re~ate 1.13 2.19

Difference 0.20 j:::::::;':::::j:

Testing Test P-value

Method Statistic (percent)

LCUG 2.88 0.1962

FCC 2.89 0.1907

BST 0.70 24.5277

Data used in IInalysis does not include any records with missed appointments due to c'lStomer rescl,edlltillg or records correspondillg to official ser"ices.

The application ofstatistical trimming remol'ed records with completion intenal-pro"isioning of"bove 99 days. This resulted ill the remo",,1 ofno CLEC records

lInd 0.004" o/,he Bel/South records. 0-13



-------------------
Adjusted

September BellSouth and CLEC Completion Interval-Provisioning
Non-Dispatched, Business, All Circuits

Frequency Distribution Quantile Comparison
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Difference

1.27
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Testing Test P-value
Method Statistic (percent)

LCUG 2.01 2.2195

FCC 2.02 2.1814

BST 0.49 31.4900

D.tll used In Iln.lysls don IItlt Include Illlyl't!CtlrdS wit" ..Isse" Ilpptlillt..mts dlle ttl custtl..er resc"edllllll, tlr records corresptlndln, ttl tlfflcilll services.

Tire IIppllClltltln tilstlltlstlCIII trI....III' remtlwd records wit" completltln Intervtll-provisltllllll' tllllbtlw "dIlYS. T"ls I't!SlIlted In t"e remtlv.1 tilntl CLEC rectlrds

.nd 0.004" tilt"e BellStlut" records. 0-14



Unadjusted
September BellSouth and CLEC Completion Interval-Provisioning

Dispatched, Residential, Less Than 10 Circuits
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Analvtic Measures
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Service Standard
Provider Mean Deviation

BST 5.76 4.78

CLEC 4.93 3.59

Difference 0.83
•••••

••.••• L

Testing Test P-value
Method Statistic (percent)

LCUG 5.69 0.0000

FCC 5.79 0.0000

BST 5.43 0.0004

Data rued in analysis don not Ine/lld. any records wJth missed appointnrellls dll. to cllstomer resched"ling or records corresponding to official semces.

The application ofstatistical trimming removed records witlr completion Interval-prol'isionillg o11l601'e 99 dllys. Tlris resulted in tire HmovlIl 01no CLEC records

and 0.00"" oltlre BellSollth HCOrdS. 0-15
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Adjusted

September BellSouth and CLEC Completion Interval-Provisioning
Dispatched, Residential, Less Than 10 Circuits

Frequency Distribution Quantile Comparison
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Testing Test P-value
Method Statistic (percent)

LCUG 0.90 18.4376

FCC 0.91 18.1197

BST 0.78 22.0708

Dat. used ill a""lysis does "0' I"clllde ""y NCtJI'fIs ...Ith missed .ppoi"tme"" dlle '0 cIIstomer reschedllli", or records correspo"di", to oDicilllser,,'ces.

The IIppIiCtlti"" ofstlltlst/eIIl trimml", removed records ...Ith completlo" '"te"""-pro"is'o"',,, of.bove 99 d,,)'II. This resulted i" the rem"".1 of"" CLEC rec"rds

""d fJ.OfU" ofthe BellS""th rec"I'fI1I. 0-16



Unadjusted
September BellSouth and CLECCompletion Interval-Provisioning

Dispatched, Business, Less Than 10 Circuits

Frequency Distribution Quantile Comparison
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Descriotive Measures Analvtic Measures
Standard

Service Provider Mean Deviation

BellSouth 6.01 6.83

CLEC A22re2ate 3.69 4.43

Difference 2.32 'j::,····:L'

Testing Test P-value

Method Statistic (percent)

LCUG 3.98 0.0035

FCC 4.01 0.0031

BST 1.51 7.2860

Dal. used I" "It.lysis does 1101 i"etllde tillY recordll wilh miSled appoillimellts dlle to cIIstoltler rellclledlliill, 'fir records correspondin, to offici.' services.

The .pplicllt;Dn ofstlltistical trimmi", removed records ",ith completion interval·prol'isiollill' ofabove 99 dllYS. This resllited in tile removal of110 CLEC records

a"d 0.004" ofIhe BellSollth record,l. 0-17
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Adjusted

September BellSouth and CLEC Completion Interval-Provisioning
Dispatched, Business, Less Than 10 Circuits

Frequency Distribution Quantile Comparison
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Testing Test P-value
Method Statistic (percent)

LCUG 4.78 0.0001

FCC 4.83 0.0001

SST 2.07 2.5419

D"'tI used In tln"/ysls does not Inclflde "ny rtfCtl"" wit" ",/"ed tlppolntments due t" cIIst"mer rtfsched,,/in, or rtfCtlrds Ctlrresp""di", t" "fficltli ,ervices.

The "ppllctttl"If "I,t"tl,tlcttl trl",mln, rtf",oHtl rtfCtlrd, with c"",pletion intervtll-provlslon/n, "1"bON 99 d"ys. Thl, rt!!Iulted Ilf the rtf",oval "1n" CLEC rtfcord'

"nl 0.00"" "1the BellS"uth rtfCtlrds. 0-18



Unadjusted
September BellSouth and CLEC Completion Interval-Provisioning

Non-Dispatched, Residential, Less Than 10 Circuits

Frequency Distribution Quantile Comparison
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Difference -1.21 .' EL' .• j:::: ::::.:.

Testing Test P-value

Method Statistic (percent)

LCUG -84.97 0.0000

FCC -82.70 0.0000

BST -18.25 0.0000

Data ,ued I" analysis does not Include allY reCDrds with m/JJed appointments dlle to cllstomer reschedulin, or records correspondin, to official services.

The application 0/statisticlIl trimmln, removed reCDrds with completion Interval-provislolll", 0/above 99 days. This resllited In the removal 0/no CLEC records

and 0.004" o/the Bel/Sollth records. 0-19



-------------------
Adjusted

September BellSouth and CLEC Completion Interval-Provisioning
Non-Dispatched, Residential, Less Than 10 Circuits
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Analvtic Measures.
Testing Tcst P-value
Method Statistic (percent)

LCUG -37.15 0.0000

FCC -37.04 0.0000

BST -11.75 0.0000

2.011 2.48

1.26\ 2.33

-0.751~1:1~t:jl~~~~1l;1m~ill~:~Difference
CLEC
BST

D,IItI IIsed in IIntllysis does not include tiny records with missed appointments due to cllstomer reschedlliing or records corresponding to official services.

The IIppliClltion 01statistlCtlI trlmmin, removed records with completion Interval.provisionin, 01above 99 days. This rallfted in the removal 01no CLEC records

lind 0.(104" ofthe BellSouth records. 0-20



Unadjusted
September BellSouth and CLEC Completion Interval-Provisioning

Non-Dispatched, Business, Less Than 10 Circuits
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1.331 2.42

1.121 2.19

Testing Test P-value

Method Statistic (percent)

LCUG 3.00 0.1353

FCC 3.01 0.1313

BST 0.72 23.7394

Dlltll ,ued ill II/flllysis does not incillde IIny rt!cords ",ith missed IIppointments dlle to cllstomer reschedlliing or rt!cords corresponding to officilll services.

The IIppliCtltlon ofstlltisticlIl trimmi/fg rt!mo\lt!d records with completion l/ftervtll-provisioning oflIbove 99 dllys. This resllited in the removlIl ofno CLEC records

lind 0.004" ofthe BeliSollth rt!cords. 0-21
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Adjusted

September BellSouth and CLEC Completion Interval-Provisioning
Non-Dispatched, Business, Less Than 10 Circuits

Frequency Distribution Quantile Comparison
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Difference
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Testing Test P-value
Method Statistic (percent)

LCUG 2.15 1.5811

FCC 2.16 1.5505

BST 0.52 30.3765

Data u,~d III analysl, don Ifot Ilfclud~ alfy record, with mlss~d appolntm~lft' du~ to c"stom~, ,~sch~d"ling 0' reco,d, corresponding to officia' ser\l;ces.

Th~ appllcatlolf 0/,tallstlca' t,lmmllf, remoll~drecord, with comp'~tlolf Ilft~r\la/-prollislonllfg 0/above 99 days. Thl, re,ull~d In the ,emolla' 0/no CLEC r~cord,

and 0.004" o/th~ B~IISo"threcord,. 0-22



SQM: Order Completion Interval
SEPTEMBER

DISPATCH
SAME DAY 1 DAY 2 DAYS 3 DAYS 4 DAYS 5 DAYS I> 5 DAYS IAVG. DAYS
< 10 Ckls 1>= 10 Ckls < 10 Ckls >= 10 Ckls 1< 10 Ckls >= 10 Ckls < 10 Ckls >= 10 Ckls < 10 Ckls >= 10 Ckls < 10 Ckls >= 10 Ckls < 10 Ckls >= 10 Ckls 1< 10 Ckls 1>= 10 Ckls

LOUISIANA

LOUISIANA
• RESALE RESIDENCE 0.96% 0.00% 6.75% 0.00% 18.33% SO.OO% 10.37% 0.00% 15.92% 0.00% 11.33% 0.00% 36.33% 50.00% 5.18 4.SO
- RESALE BUSINESS 9.70% 0.00% 29.09% 0.00% 10.91% 0.00% 6.06% 0.00% 5.45% 0.00% 9.70% 40.00% 29.09% 60.00% 3.99 5.80
- UNE LOOPS WITH LNP I I

LOUISIANA
- RETAIL RESIDENCE 2.46% 2.15% 4.73% 00% 12.95% 10.75% 9.98% 16.13% 10.48% 6.45% 11.61% 16.13% 47.79% 44.09% 6.46 6.66
- RETAIL BUSINESS 6.71% 6.12% 7.49% 4.76% 14.41% 8.16% 6.44% 4.76% 9.96% 3.40% 9.99% 4.08% 45.00% 68.71% 8.07 14.63

DISPATCH
0-5 DAYS 6-10 DAYS 11.15DAYS 116-20 DAYS 21·25 DAYS 26.30 DAYS > 30 DAYS AVG. DAYS
< 10 Ckls >= 10 Ckls < 10 Ckls >= 10 Ckls < 10 Ckls >= 10 Ckls < 10 Ckls >= 10 Ckls < 10 Ckls >= 10 Ckls < 10 Ckls 1>= 10 Ckls 1< 10 Ckls 1>= 10 Ckls 1< 10 Ckls 1>= 10 Ck's

LOUISIANA

LOUISIANA
- RESALE DESIGN 3.28% 0.00% 29.51% 0.00% 13.11% 0.00% 13.11% 0.00% 16.39% 0.00% 6.56% 0.00% 18.03% 0.00% 19.07 0.00
-UNEDESIGN 6.25% 0.00% 50.00% 0.00% 29.69% 0.00% 7.81% 0.00% 313% 0.00% 1.56% 0.00% 1.56% 0.00% 10.97 0.00
- UNE NON-DESIGN 26.13% 0.00% 45.31% 0.00% 18.75% 0.00% 3.13% 0.00% 1.56% 0.00% 3.13% 0.00% 0.00% 0.00% 8.73 0.00

LOUISIANA
-RETAIL DESIGN 10.33% 66.67% 15.38% 11.11% 16.18% 0.00% 10.46% 0.00% 14.55%1 11.11% 8.92% 0.00% 24.18% 11.11% 23.67 10.11

Definitions

Issue date - Date service order Is entered into the system (not necessarily same as application date)

completion date - Date on which service order Is completed

order completion intelVal - computed as order completion IntelVal III completion date· issue date
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SEPTEMBER

SQM: Order Completion Interval

NO DISPATCH
SAME DAY 1 DAY 2 DAYS 3 DAYS 4 DAYS 5 DAYS , 5 DAYS AVG. DAYS
< 10 Ckls ,. 10 Ckls < 10 CklS >: 10 Ckls < 10 Ckls "10 Ckls < 10 Ckls ,. 10 Ckls < 10 Ckls ,. 10 Ckts < 10 CklS ,. 10 Ckls < 10 Ckls '.10 Ckls 1< 10 Ckls I" 10 Ckls

LOUISIANA

LOUISIANA
• RESALE RESIDENCE 38.45% 0.00% 21.68% 0.00% 8,47% 0,00% 7.24% 0,00% 6,54% 0,00% 5,73% 100,00% 11,90% 0,00% 2,01 5,00
• RESALE BUSINESS 64.94% 0.00% 8.38% 0.00% 7.93% 42,86% 4,95% 42.86% 4.57% 0,00% 3,66% 14,29% 5.56% 0.00% 1.20 2.86
· UNE LOOPS WITH LNP I I

LOUISIANA
• RETAIL RESIDENCE 59.13% 0,00% 25.51% 0,00% 4,14% 0.00% 5,89% 0.00% 3.21% 0,00% 0,59% 0,00% 1,53% 0,00% 0,83 0,00
• RETAIL BUSINESS 64.86%1 53.64% 7.39% 18.64% 18.50% 10.24% 10.10% 0.79% 3.96% 3.94% 1.37%\ 4,72% 3.82% 10,24% 1.39 1.77

NO DISPATCH
0-5 DAYS 6·10 DAYS Tl1.15 DAYS T16-20 DAYS T21.25 DAYS 26-30 DAYS I' 30 DAYS AVG, (DAYS)
< 10 Ckls I', 10 Ckls < lOCklS ,. 10 Ckls 1< 10 Ckls >: 10 Ckls < IOCkis '·10 Ckls < 10 Ckls >= 10 CklS < 10 Ckls "10Ckls < 10Ckts >: 10 Ckls < 10 Ckls ,·10 Ckls

LOUISIANA

LOUISIANA
• RESALE DESIGN 76,92% 0,00% 7,69% 0,00% 9,62% 0,00% 0,00% 0,00% 3,85% 0,00% 1.92% 0.00% 0,00% 0,00% 583 0.00

·UNEDESIGN 0,00% 0,00% 0,00% 0,00% 0,00% 0.00% 0.00% 0,00% 0,00% 0.00% 0,00% 0,00% 0,00% 000% 0,00 0,00

- UNE NON-DESIGN 93,94% 0,00% 3,03% 0,00% 0,00% 0,00% 0,00% 0,00% 0,00% 0.00% 0.00% 0,00% 3.03% 0.00% 1,97 000

LOUISIANA
• RETAIl DESIGN 25,49% 0.00% 23.53% 0.00% 28.76% 0,00% 0.65% 0.00% 4.58% 0,00% 3,92% O.lll')% 13.07% 0.00% 14,46 0,00

Definitions

Issue date - Date service order Is entered Into the system (not necessarily same as application date)

completion date - Date on which service order Is completed

order completion Interval - computed as order completion Interval. completion date -Issue date
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Appendix E
Maintenance Average Duration (MAD) - August Graphics

I. Graphical Representations

UnaQiusted
I. All Cases E-I
2. Dispatched E-3
3. Non-Dispatched E-5

4. Dispatched, Residential E-7
5. Dispatched, Business E-9

6. Non-Dispatched, Residential E-il
7. Non-Dispatched, Business E-13

Adjusted
I. All Cases E-2
2. Dispatched E-4
3. Non-Dispatched E-6

4. Dispatched, Residential E-8
5. Dispatched, Business E-IO

6. Non-Dispatched, Residential E-12
7. Non-Dispatched, Business E-14

II. SQM E-15



Unadjusted
August BellSouth and CLEC Average Duration-Maintenance
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Non-Designed, All Cases

Frequency Distribution Quantile Comparison
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-4.44 t:ifmt:m~!ij!!~~n

Testing Test P-value

Method Statistic
I(percent)

LCUG -6.62 0.0000

FCC -6.61 0,0000

BST -4.30 0.0089

Data "sed In tlnalysls Ineilldes Dilly direct e"sttltlfer reports. The res"lts e.'Celllde In pllblle service lines "IId dll,.tl"IIs > 140 h"IIn
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Adjusted
August BellSouth and CLEC Average Duration-Maintenance

Non-Designed, All Cases

Frequency Distribution Quantile Comparison
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Testing Test P-value

Method Statistic (percent)

LCUG -1.91 2.7770

FCC -1.91 2.7809

BST -1.93 3.1656

Dtli. USN '" .".'pis'"c1udn ""'Y dl"n cust"mcr "",,,11. Tltc "su'ts acludc III public Sl"rI'ICC lillcs .IIddu""I"IIs > UfJ II"urs
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Unadjusted
August BellSouth and CLEC Average Duration-Maintenance

Non-Designed, Dispatched

Frequency Distribution Quantile Comparison
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Testing Test P-value

Method Statistic (percent)

LCUG -3.43 0.0297

FCC -3.43 0.0300

BST -2.39 1.1656

Data us~d In "nalysis iuclud~s IInly dlr«t custllm~rnptJrls. Th~ nsults ~xcllld~ In public s~",lc~ I/n~s and dllrtltill"s > 240 hllurs
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Adjusted
August BellSouth and CLEC Average Duration-Maintenance

Non-Designed, Dispatched
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Testing Test P-value

Method Statistic (percent)

LCUG -2.16 1.5392

FCC -2.16 1.5406

BST -2.06 2.4400

DII,. IIslId I" .,,41ys1s I"dlldlls ",,1:1 IIlnet crut"",lIr rt!pOrts. Til11 rtlSlltts #!XCllldll t" pllbllc slImcII 1I/1I1S a"ddll,.,,,,,,s > 140""lin
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Unadjusted
August BellSouth and CLEC Average Duration-Maintenance

Non-Designed, Non-Dispatched

Frequency Distribution Quantile Comparison
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Adjusted
August BellSouth and CLEC Average Duration-Maintenance

Non-Designed, Non-Dispatched

Frequency Distribution Quantile Comparison
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Unadjusted
August BellSouth and CLEC Average Duration-Maintenance

Non-Designed, Dispatched, Residential

Frequency Distribution Quantile Comparison
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Adjusted
August BellSouth and CLEC Average Duration-Maintenance

Non-Designed, Dispatched, Residential

Frequency Distribution Quantile Comparison
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Testing Test P-value

Method Statistic (percent)
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Unadjusted
August BellSouth and CLEC Average Duration-Maintenance

Non-Designed, Dispatched, Business

Frequency Distribution Quantile Comparison
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Testing Test P-value

Method Statistic (percent)

LCUG -2.27 1.1700
FCC -2.26 1.1795

BST -1.31 10.0863

Dtrtll used In analysis i"cludes ,,,,Iy direct cust"mer reports. The results excillde I" public service lilies lind dllrlltlDns > 240 hDllrs
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Adjusted
August BellSouth and CLEC Average Duration-Maintenance

Non-Designed, Dispatched, Business

Frequency Distribution I I Quantile Comparison
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Method Statistic (percent)

LCUG -1.62 5.2464
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DIll. us~d I,. .""'ysls I,.dudn ""Iy dlnd eust"",~rnports. TIl. nsults udud.l,. public se",lc.llu~s ""d d,.m"""s > 240 Ir"urs
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Unadjusted
August BellSouth and CLEC Average Duration-Maintenance

! I II Non-Designed, Non-Dispatched, Residential

Frequency Distribution
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Testing Test P-value

Method Statistic (percent)

LCUG 1.28 10.0934
FCC 1.28 10.1005

BST 1.04 15.2765

Data used in analysis includes only diNld customer reports. The Nlsutts exclude in public sernce lilies and durations> 240 hours
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Adjusted
August BellSouth and CLEC Average Duration-Maintenance

Non-Designed, Non-Dispatched, Residential
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Testing Test P-value

Method Statistic (percent)

LCUG 0.95 17.1340
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BST 0.79 21.8735

0.,. ",~d I" .".'ysl, I"d"in 0"" ilr«t t:IIsto",~,nports. T1I~ ns"tt, ~xclud/ll"p"bllc ,~""u II,,~, ."dd",.tlo", > 140 ho"rs
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Unadjusted
August BellSouth and CLEC Average Duration-Maintenance

Non-Designed, Non-Dispatched, Business

Frequency Distribution Quantile Comparison
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Testing Test P-value

Method Statlsilt (percent)

LCUG ·0.76 22.3585

FCC -0.76 22.2793

BST -0.97 17.0505

Data IIsed In analysis Includes only direct customer "P"rts. The "suits exclude In public service lints lind drm,t/"ns > 240 h""rs
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Adjusted
August BellSouth and CLEC Average Duration-Maintenance

Non-Designed, Non-Dispatched, Business

Frequency Distribution Quantile Comparison
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Testing Test P-value

Method Statistic (percent)

LCUG -1.68 4.6902

FCC -1.68 4.6589

BST -1.55 6.7569

""", "sed I" """'yslsl"cludes """ direct cus'"mer repol'1s. The res"I" excl"de /" p"bllc service lI"es ""d dll,.,I""s > 240 ho"rs
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RESALE SERVICES - RESELLER: AGG - CLEC Aggregate

Report Period: 08/01/1998 to 08/31/1998

SQM: Maintenance Average Duration
Non-detailed Report

Residence Business Res + Bus
Dispatched Non-Disp. Total Dispatched Non-Disp. Total Dispatched Non-Disp. Total

ALABAMA 36.71 9.40 29.77 14.61 9.79 12.89 30.84 9.55 24.79
FLORIDA 26.53 12.08 20.97 18.84 12.55 16.04 24.00 12.26 19.24
GEORGIA 28.51 14.37 24.00 14.35 7.60 11.79 25.93 12.84 21.60

KENTUCKY 28.58 14.63 25.21 21.58 10.69 17.49 26.63 12.97 22.74
LOUISIANA, 36.77 11.80 30.90 21.29 . 9.47 16.88 . '33.95 11.10 27.89
MISSISSIPPI 37.11 9.10 27.71 13.97 1.74 10.91 36.14 8.90 27.09

NORTH 45.76 14.19 33.85 28.77 11.89 21.28 40.83 13.38 29.90
CAROLINA

SOUTH 34.98 9.97 25.18 26.28 9.23 20.35 33.03 9.82 24.16
CAROLINA

TENNESSEE 52.69 19.43 43.82 18.22 14.85 16.62 47.93 18.13 38.86
REGION 33.14 12.81 26.45 19.12 10.97 15.76 29.94 12.26 23.76

NA =Not Applicable (NA indicates measurements that do not apply to the particular measure)
Blank cells occur as a result of either no activity or when a divide by zero error would result.
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RETAIL SERVICES: BST - BST Aggregate

Report Period: 08/01/1998 to 08/31/1998

SQM: Maintenance Average Duration
Non-detailed Report

Residence Business Res + Bus
Dispatched Non-Disp. Total Dispatched Non-Disp. Total Dispatched Non-Disp. Total

ALABAMA 33.79 14.20 26.45 12.06 7.87 10.77 29.98 13.34 23.92
FLORIDA 28.05 13.39 21.90 17.08 9.29 14.08 25.55 12.55 20.19
GEORGIA 27.57 15.29 22.70 14.10 8.67 12.26 24.68 14.12 20.62

KENTUCKY 38.07 18.36 31.26 19.36 6.94 15.77 35.20 16.96 29.04
LOUISIANA 34.08 13.06 25.21 17.77 8.44 14.69 31.01 12.43 23.45
MISSISSIPPI 33.55 12.11 25.18 10.30 4.79 8.54 29.53 11.14 22.55

NORTH 43.87 15.03 31.48 25.59 10.46 20.40 40.03 14.32 29.40
CAROLINA

SOUTH 35.50 12.88 27.06 24.84 11.68 20.72 33.34 12.68 25.87
CAROLINA

TENNESSEE 60.00 23.64 44.88 20.64 9.00 16.93 53.54 21.97 40.85
REGION 35.97 15.36 27.63 17.70 8.97 14.69 32.32 14.33 25.24

NA =Not Applicable (NA indicates measurements that do not apply to the particular measure)
Blank cells occur as a result ofeither no activity or when a divide by zero error would result.
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Appendix F
Maintenance Average Duration (MAD) - September Graphics

I. Graphical Representations

Unawusted
I. All Cases F-I
2. Dispatched F-3
3. Non-Dispatched F-5

4. Dispatched, Residential F-7
5. Dispatched, Business F-9

6. Non-Dispatched, Residential F-II
7. Non-Dispatched, Business F-13

AQjusted .
I. All Cases F-2
2. Dispatched F-4
3. Non-Dispatched F-6

4. Dispatched, Residential F-8
5. Dispatched, Business F-IO

6. Non-Dispatched, Residential F-12
7. Non-Dispatched, Business F-14

II. SQM F-15



Unadjusted
September BellSouth and CLEC Average Duration-Maintenance

Non-Designed, All Cases
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SST 32.42 34.46

CLEC 32.23 35.15

Difference 0.19
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:.. :.:. .:.;;

Testing Test P-value
Method Statistic (percent)

LCUG 0.24 40.5990

FCC 0.24 40.6031

SST 0.15 44.1390

DII'4 Ilsed i" 4"''','sis i"cllldes""'y direct clIst"mer rep"rts. The reslIlts ucl/lde i" p/lblic se,.,ice li"n ."ddllrll,i""s > 140 hOlm
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-------------------
Adjusted

September BellSouth and CLEC Average Duration-Maintenance
Non-Designed, All Cases

Frequency Distribution Quantile Comparison
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BST 34.55 36.23

CLEC 32.23 35.15

Difference 2.32 ,:::::L

Testing Test P-value
Method Statistic (percent)

LCUG 2.81 0.2448

FCC 2.82 0.2435

BST 2.43 1.0729

DtltII ."" In ."./yfi, I"d"tla ."'y"'net CII,t_tr nptlrts. Tlt~ m.its ut:lud~ i" public ,~rvlc~ lI"t, and duratl.n, > 240 haurs
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Unadjusted
September BellSouth and CLEC Average Duration-Maintenance

Non-Designed, Dispatched

Frequency Distribution Quantile Comparison
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BST 39.67 36.37
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Difference 0.56 :::"::::::

Testing Test P-value
Method Statistic (percent)

LCUG 0.58 28.2469

FCC 0.58 28.243\

BST 0.38 35.4005

DII'II uSl!d In IInlllysis Includl!s Onll di"ct CUltlllf/I!' "ports. TIll! "suIts I!:cel"dl! in p"blic III!rt'icl! linl!s lind d"rII'ions > 240 h,,,,n
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Adjusted

September BellSouth and CLEC Average Duration-Maintenance
Non-Designed, Dispatched

Frequency Distribution Quantile Comparison
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CLEC 39.11 36.09
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Testing Test P-value
Method Statistic (percent)

LCUG 0.83 20.2465

FCC 0.83 20.2276

BST 0.68 25.0975

0.111 ,,~d /If IIIf.tpls Ilfd"des tllfly direct c/lSttlllfer re,.ns. rile results ad"dellf p"bllc ~e""t:CIIlfe~ IIlfd drt"""",,~ > Uti II""",
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Unadjusted
September BellSouth and CLEC Average Duration-Maintenance

Non-Designed, Non-Dispatched

Frequency Distribution
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LCUG 5.79 0.0000
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Adjusted

September BellSouth and CLEC Average Duration-Maintenance
Non-Designed, Non-Dispatched

Frequency Distribution Quantile Comparison
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Unadjusted
September BellSouth and CLEC Average Duration-Maintenance

Non-Designed, Dispatched, Residential
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Datil IIsed in tmal}.,;is incilldes only direct cllstomer reports. TI,e results excillde in public service lilies and durations> 240 I,ours
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September BellSouth and CLEC Average Duration-Maintenance
Non-Designed, Dispatched, Residential
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Unadjusted
September BellSouth and CLEC Average Duration-Maintenance

Non-Designed, Dispatched, Business
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Adjusted

September BellSouth and CLEC Average Duration-Maintenance
Non-Designed, Dispatched, Business
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BST -0.41 34.1136
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Unadjusted
September BellSouth and CLEC Average Duration-Maintenance

Non-Designed, Non-Dispatched, Residential

Frequency Distribution Quantile Comparison
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Service Standard
Provider Mean Deviation

BST 22.15 28.12

CLEC 15.99 27.27

Difference 6.16

Testing Test P-value
Method Statistic (percent)

LCUG 4.26 0.0010

FCC 4.27 0.0010

BST 3.36 0.1111
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Adjusted

September BellSouth and CLEC Average Duration-Maintenance
Non-Designed, Non-Dispatched, Residential

Accrecate CLEC Maintenance Averace Duration (Houri)

Quantile Comparison
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DescriDtive Measures Analvtic Measures
Service Standard
Provider Mean Deviation

BST 24.24 30.70

CLEC 15.99 27.27

Difference 8.25
::.:

Testing Test P-va1ue
Method Statistic (percent)

LCUG 5.23 0.0000

FCC 5.24 0.0000

BST 5.30 0.0005
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Unadjusted
September BellSouth and CLEC Average Duration-Maintenance

Non-Designed, Non-Dispatched, Business
.1 I

Frequency Distribution Quantile Comparison
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Service Standard
Provider Mean Deviation

BST 11.03 19.81

CLEC 9,13 14.84

Difference 1.90 ····::L.···· ....

Testing Test P-value
Method Statistic (percent)

LCUG 1.18 11.9778

FCC 1.19 I I.77I8

BST 0.89 19.1858
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Adjusted

September BellSouth and CLEC Average Duration-Maintenance
Non-Designed, Non-Dispatched, Business

Frequency Distribution Quantile Comparison
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DescriDtive Measures Analvtic Measures
Service Standard
Provider Mean Deviation

BST 10.64 20.56

CLEC 9.13 14.84

Difference 1.51 : :>

Testing Test P-value
Method Statistic (percent)

LCUG 0.90 18.4693

FCC 0.91 18.2394

BST 0.51 30.8961
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RESALE SERVICES - RESELLER: AGG - CLEC Aggregate

Report Period: 0910111998 to 0913011998

SQM: Maintenance Average Duration
Non-detailed Report

Residence Business Res + Bus
Dispatched Non-Disp. Total Dispatched Non-Disp. Total Dispatched Non-Disp. Total

ALABAMA 37.10 11.67 30.21 16.68 5.35 12.94 30.80 9.32 24.56
FLORIDA 25.10 10.83 19.14 18.71 8.51 14.41 23.30 10.17 17.80
GEORGIA 26.25 10.66 21.06 15.56 14.28 15.03 24.35 11.50 19.87

KENTUCKY 25.08 9.36 20.74 16.42 5.31 10.96 22.19 7.10 16.67
LOUISIANA 43.41 15.99 36.39 23.90 9.13 19.02 39.11 14.01 32.23
MISSISSIPPI 43.85 16.65 33.60 9.83 3.97 6.60 42.46 15.64 32.09

NORTH 42.36 12.07 30.32 26.91 9.45 19.11 37.25 11.08 26.39
CAROLINA

SOUTH 31.11 11.49 23.42 28.89 12.93 23.40 30.67 11.73 23.41
CAROLINA

TENNESSEE 30.89 9.53 25.42 19.24 5.22 15.06 29.17 8.77 23.81
REGION 31.44 11.80 24.51 19.76 9.67 15.66 28.83 11.24 22.40

NA =Not Applicable (NA indicates measurements that do not apply to the particular measure)
Blank cells occur as a result of either no activity or when a divide by zero error would result.
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RETAIL SERVICES: BST· SST Aggregate

Report Period: 09/01/1998 to 09/30/1998

SQM: Maintenance Average Duration
Non-detalled Report

Residence Business Res + Bus
Dispatched Non.Disp. Total Dispatched Non.Disp. Total Dispatched Non-Disp. Total

ALABAMA 31.94 16.76 25.29 12.17 9.44 11.29 28.05 15.81 22.92
FLORIDA 26.09 12.56 20.20 16.88 8.19 13.60 23.99 11.73 18.81
GEORGIA 24.98 12.89 20.09 14.36 10.05 12.91 22.64 12.40 18.63

KENTUCKY 27.16 11.18 21.51 17.55 5.56 13.93 25.57 10.41 20.33
LOUISIANA 43.69 22.15 34.91 21.78 11.03 18.84 39.67 20.94 32.42
MISSISSIPPI 36.41 16.31 27.09 10.72 6.99 9.57 31.72 15.35 24.50

NORTH 41.84 12.59 30.62 25.33 9.07 19.86 38.02 11.90 28.27
CAROLINA

SOUTH 32.22 11.12 24.38 27.30 11.41 21.96 31.16 11.18 23.88
CAROLINA

TENNESSEE 30.21 11.90 22.78 15.03 5.89 12.07 27.41 11.07 21.00
REGION 31.61 14.26 24.43 17.78 8.80 14.75 28.73 13.39 22.60

NA =Not Applicable (NA indicates measurements that do not apply to the particular measure)
Blank cells occur as a result of either no activity or when a divide by zero error would result.

F-16





-------------------
Appendix G

OSS Average Response Interval Calculations and Graphics

I. Descriptive Measures O-1

II. Time Series Analysis 0-2



Operating Support Services (08S) Average Response Interval

Descriptive Measures
For a three month period from July to September 1998, daily
ass Response Interval data existed on thirteen systems, four of
which were available to both BellSouth and the CLECs. In an
attempt to compare the average response interval for BellSouth
to the CLECs, we limited our analysis to the four systems for
which there were "like-to-like" data. Without the knowledge of
the length of each individual call, we were unable to calculate a
variance for the average response interval. However, for each
day for which there were data, we determined a daily average

response interval by taking the total amount of call time and
dividing it by the number of calls. The CLEC daily average
response intervals were subtracted from the corresponding
BellSouth intervals, yielding a series of daily average response
interval differences. An overall series was also calculated by
averaging together the four sets of daily average response
interval difference data. The results of these calculations are
presented in Table 1.

Table 1 - Average Response Intervals and Differences (milliseconds)

Overall

Month BST Avg. CLEC Avg. Difference

July 1004.103 994.9774 9.1256

August 1166.9031 847.2192 319.6839
September 1058.8630 956.0904 102.7726

ATLAS

Month BST Avg. CLEC Avg. Difference

July 846.6394 703.1209 143.5185

August 781.1923 575.5153 205.6770

September 825.6310 641.7002 183.9308

RSAGIBv ADDR)

Month BST Avg. CLEC Avg. Difference

July 1523.8004 1219.4003 304.4001

August 1665.1581 1016.0048 649.1533

September 1705.3642 1179.6597 525.7045

G-l

DSAP

Month BST Avg. CLEC Avg. Difference

July 554.2276 329.2773 224.9503

August 935.0707 469.7801 465.2906

September 588.7813 414.0856 174.6957

RSAGIBvTN)

Month BST Avg. CLEC Avg. Difference
July 1155.2793 1313.2923 -158.0130

August 1158.4645 999.9169 158.5476

September 1138.1552 1204.2639 -66.1087



---- .. _-------------

Time Series Analysis

It is of note that of the fifteen differences calculated, only two
displayed negative differences, signaling even the possibility of
any potential discrimination against the CLECs.

Concerned with the possibility of a time dependence within the
data, we employed time series analysis methodology. Figure 1
illustrates the average response interval differences for the four
systems with "like-to-like" data. Figure 2 displays the average
response interval differences for the overall series as a whole
and also broken down by month.

The existence of unequal sample sizes for each day led us to
reject the assumption that constant standard error between days
existed and thus we had to conclude that the differences are not
identically distributed. If .we could estimate the daily

variances, s I~ and s 2~ ,we would correct this problem by
standardizing each difference by dividing by an estimate of the
standard error as in (1).

1 1
-+­
nli n2;

The autocorrelation and partial autocorrelation functions for
each series were plotted using Interactive Time Series
Modeling 6.0 (ITSM) software in an attempt to identify the
existence of a time dependent process. Table 2 illustrates the
results of our time series analysis and the associated
parameters.

After rescaling the data, we dealt with the issue of missing
observations. For a few dates within our time frame of interest,
the CLECs data were present while BellSouth data were not.
To correct this problem, we imputed on those days the mean
values from the series. Using this method, we have a tendency
to underestimate the standard error. An alternative may be to
employ the EM algorithm to impute these values. However,
we did not use the EM algorithm, because we felt our method
was more conservative.

provides a rescaling that is proportional to the typical
standardized value.

Here s ~ is the pooled variance estimate, nli is the total number

of BellSouth calls for the ilh date and n2i is the total number of
CLEC calls for the ilh date. Lacking this, we did the next best
thing. We assumed that the variance for each response every
day was constant, but unknown. Dividing each difference, di ,

by

(1)

2( 1 1 )S -+-
p n

li
n

2i

d;

A brief look at the graphs and the individual differences for
each of the five series pointed out that the vast majority of days
displayed positive differences. In fact, with only one
exception, each day that exhibited a negative average response
interval difference was always followed by a day with a
positive difference. It was hard to judge from a preliminary
study of the data and graphs if a time component was present,
so we decided to engage in a more serious time series analysis.
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Table 2 - Time Series Analysis Results

System Result Parameters Estimated White
Noise Variance

ATLAS white noise - 87193260

DSAP AR(3) model ~1=.060325 445167000

~2=-·022255

cb,=-.404828
RSAG(By ADDR) AR(I) model ,.=.190761 364569000

RSAG(ByTN) white noise - 990114000

Overall white noise - 269287000

Of the five models, two exhibited significant autocorrelation.
The DSAP data was found to follow a third order
autoregressive series. The RSAG(By ADDR) data, on the
other hand appeared to follow a first order autoregressive
series. The other three models (ATLAS, RSAG(By TN) and
the overall series) did not exhibit significant autocorrelation
and seemed to follow white noises processes.

The residuals of each series were tested under the Ljung-Box
and McLeod-Li portmanteau tests of independence. These
tests of independence assume independent data under the null
hypothesis and are approximately chi-squared with twenty
degrees of freedom. The results of these tests are provided in
Table 3.

G-3

Table 3 - Tests of Independence

System Ljung-Box P-value McLeod-Li P-value
test statistic (percent) test statistic (percent)

ATLAS 10.2920 96.2563 9.9157 96.9675
DSAP 11.0990 94.3615 30.2100 14.3468
RSAG(By ADDR) 22.4690 31.5613 11.6140 94.9457

RSAG(ByTN) 9.9545 96.8989 2.2344 100.0000

Overall 17.6380 61.1241 13.9300 83.4027

From the results, it can be seen that the claim of independence
under the null hypothesis was not rejected, and thus we believe
the residuals of the differences behave as if they can be treated
as independent.

For those series with an autocorrelation structure (DSAP and
RSAG(By ADDR», we conducted a generalized least squares
analysis to determine the mean and standard error of each
series. The generalized least squares approach takes into
account the autocorrelation and produces the best linear
unbiased estimate, which will result in a standard error less
than or equal to the standard error of an ordinary least squares
estimate. The series that did not exhibit significant
autocorrelation were subjected to a ordinary least squares
analysis, which amounted to a paired t-test.

For all five series, we tested under the null hypothesis that the
mean of the daily differences is equal to zero, that is to say that
the average response intervals are equal for both BellSouth and
the CLECs. Based on the magnitude of the test statistic value
and the number of observations employed in the calculation, a
P-value was derived. The test results and P-values are shown
in Table 4.



-------------------
Table 4 - Test Results

Overall

Month Test df P-value
Statistic (percent)

July 0.5396 22 29.7446
August 3.7770 20 0.0592
September 1.2031 21 12.1163

ATLAS

Month Test df P-value
Statistic (percent)

July 3.2101 22 0.2017
August 3.2453 20 0.2027
September 3.0683 21 0.2917

DSAP

Month Test df P-value
Statistic (percent)

July 3.0418 22 0.2992

August 4.2157 20 0.0212
September 1.9928 21 2.9717

RSAGCBv ADDR)

Month Test df P-value
Statistic (percent)

July 4.0417 22 0.0272

August 6.5352 20 0.0001

September 5.6244 21 0.0007
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RSAGCBvTN)

Month Test df P-value
Statistic (percent)

July -0.8686 22 19.7226
August 1.0576 20 15.1419
September -0.6530 21 26.0422

Of the fifteen test statistics calculated, only two had negative
test values and these were quite small. Furthermore, the P­
values for the two negative tests were quite large indicating
that there was not enough evidence to suggest any significant
differences.
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Figure 1 - Individual Time Series of Average OSS Differences - BST minus CLECs
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Average OSS Response Inlerval Differences· DSAP System
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Figure 2 - Overall Time Series of Average OSS Differences - BST minus CLECs
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Appendix H

LATA - August Graphics

I. Graphical Representations

OCI: UnaQiusted
I. Shreveport H-I
2. Lafayette H-3
3. New Orleans H-5
4. Baton Rouge H-7

MAD: Unadjusted
I. Shreveport H-9
2. Lafayette H-II
3. New Orleans H-13
4. Baton Rouge H-15

OCI: AQiusted
I. Shreveport H-2
2. Lafayette H-4
3. New Orleans H-6
4. Baton Rouge H-8

MAD: Adjusted
I. Shreveport H-10
2. Lafayette H-12
3. New Orleans H-14
4. Baton Rouge H-16

II. SQM H-17



Unadjusted
August BellSouth and CLEC Completion Interval-Provisioning

Shreveport Cases
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Testing Test P-value

Method Statistic (percent)

LCUG -19.87 0.0000

FCC -19.78 0.0000

BST -5.43 0.0004

1.821 2.54

1.161 2.34
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Adjusted

August BellSouth and CLEC Completion Interval-Provisioning
Shreveport Cases
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Testing Test P-value
Method Statistic (percent)

LCUG -11.44 0.0000

FCC -11.44 0.0000
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August BellSouth and CLEC Completion Interval-Provisioning
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Adjusted

August BellSouth and CLEC Completion Interval-Provisioning
Lafayette Cases
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Testing Test P-value
Method Statistic (percent)

LCUG -3.99 0.0033
FCC -4.03 0.0028
BST ·1.62 5.7944

Data used in analysis does not include any records with missed appoilltments due to customer rescheduli"g or records correspo"ding to official services.

The applicadon ofstatisdeal trimming relflol'ed records witll eompledon ink"'al-prollisioning of"bol'e "d"ys. Tllis resulted in the removal ofno CLEC records

""d 0.004" ofthe BellSoutll records. H-4



Unadjusted
August BellSouth and CLEC Completion Interval-Provisioning

New Orleans Cases

Frequency Distribution Quantile Comparison
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Testing Test P-value

Method Statistic (percent)

LCUG -9.09 0.0000
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DIIIII usHi I.. 1I11111ysis titUS 1I0t Illcluti. tillY r.cortis with mlss.ti tlppllilllm..." tiu. III cIIs/llm.r r.sch.tillIlIlW or r.cortis corr.splllftillfW to officilll suvlc.s.
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Adjusted

August BellSouth and CLEC Completion Interval-Provisioning
New Orleans Cases

Frequency Distribution Quantile Comparison
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Testing Test P-value
Method Statistic (nercent)

LCUG 2.55 0.5418

FCC 2.57 0.5065

BST 1.93 3.1819

DattlllSH11I antlly," doe, not Indllde tillY ncord, with millH tlppointmentl dlle to clI,tomer reschHllling or ncord, corresponding to officitll services.

The tlppl/Clltlon of,t"tistlctll trimming removed records with complet'on'nte"""-prows'on'ng oftlbove 99 dtlp. This nSllltH In the removal ofno CLEC record,

tllld 0.004" ofthe BeliSoll'" record,. H-6



Unadjusted
August BellSouth and CLEC Completion Interval-Provisioning

Baton Rouge Cases
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Testing Test P-value
Method Statistic (percent)

LCUG -3.45 0.0283
FCC -3.49 0.0245

BST -1.50 7.3067
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BST
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DSla IIsed lit alta'ysls does nOI lltelude any ruords willt missed "ppolnlments dlle 10 cllslomer reschedllll", or rectlrds correspond;"1 Itl offici", services.

The "ppllc"litllt olst",istic,,' trlmmln, removed records wilit compleliolt Iltlerva/-prtJvisloltlltl olabtlve" d"ys. This reslliled Inlhe removal o/lto CLEC ruords

"nd O. (1(14" 01tlte Bel/Soulit records. H-7
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Adjusted

August BellSouth and CLEC Completion Interval-Provisioning
Baton Rouge Cases

Frequency Distribution Quantile Comparison
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Testing Test P-value
Method Statistic (oercent)

LCUG -2.33 0.9806

FCC -2.35 0.9268

BST -0.78 22.0778

Oat. used In antilysis does not Include .ny records with missed appoilltmellts due to customer rescheduling or records correspolldillg to official services.

The tlpplication ofstatistic.1 trimming removed records with completloll interVtlI-provislolllng ofabove 1I11 days. This resulted In the remoVtlI ofno CLEC records

and O.OO~" oftire leliSout" records. H-8



Unadjusted
August BellSouth and CLEC Average Duration-Maintenance
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Testing Test P-value

Method Statistic (percent)

LCUG -2.61 0.4546

FCC -2.61 0.4542

BST -1.73 4.7365

Dlltll /lsed In IInlllysis incl/ldes only direct cllstomer reports. The resllits excillde 1/1 p"blic service lilIes Illld d/lrlltiollS > 240 hO/lrs
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Adjusted

August BellSouth and CLEC Average Duration-Maintenance
Shreveport

Frequency Distribution Quantile Comparison
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Testing Test P-value

Method Statistic (percent)

LCUG -1.53 6.3200

FCC -1.53 6.3058

BST -1.20 12.0398

Data used In an"'ys/s Incilldes only direct clI:stome, reports. The results exclude In pllbtlc serl'lce tines alld dll,atlolls > 140 hOll"

H-10



Unadjusted
August BellSouth and CLEC Average Duration-Maintenance

Lafayette

Frequency Distribution Quantile Comparison
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Testing Test P-value

Method Statistic (percent)

LCUG -1.57 5.7690
FCC -1.58 5.7438
BST -1.92 3.3402

Data us~d In analysis I"elud~s only diuct eusto",,, uports. Th~ usnlts ~.I(c1"d, In pllblle s,rvICllill~s alld durations> 240 hOllrs
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Adjusted

August BellSouth and CLEC Average Duration-Maintenance
Lafayette

Frequency Distribution Quantile Comparison
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Testing Test P-value

Method Statistic (percent)

LCUG 0.18 42.7508
FCC 0.18 42.7358
BST 0.16 43.8402

D"t" uud ill IIlIlI'lSis illclud~s on'l di"et custo",~r",om. Th~ "su'ts ~xclud~in public s~",ic~ lin~s IIl1d du",tions > un hours
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Unadjusted
August BellSouth and CLEC Average Duration-Maintenance
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Testing Test P-value

Method Statistic (percent)

LCUG -5.00 0.0000
FCC -4.97 0.0000
BST -3.32 0.1233

Dlltll tlsed lit IIlttllysls Iltcludes oltly direct customer reports. The results excillde In public service lines ond duratialls > 240 "011'1
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Adjusted

August BellSouth and CLEC Average Duration-Maintenance
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Quantile Comparison
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Unadjusted
August BellSouth and CLEC Average Duration-Maintenance

Baton Rouge

Frequency Distribution Quantile Comparison
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Testing Test P-value

Method Statistic (percent)

LCUG -1.55 6.1050

FCC -1.55 6.1143

BST -0.96 17.5778

Dala I/sed In analysis Incll/d~s only dlnet c"na",~,nportll. Th~ nSl/lls ~JCcll/d~ In p"blic sen'lce lines and drll"l,';ollS > 240 hom's
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Adjusted
August BellSouth and CLEC Average Duration-Maintenance

Baton Rouge

Frequency Distribution Quantile Comparison
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Testing Test P-value

Method Statistic (percent)

LCUG -0.27 39.2847

FCC -0.27 39.2790

BST -0.24 40.8240

Dlltll used In anlllysis 'ncl"des only dinct customer nports. The nsults exclude In public s,rvlc, lines lind dllrlltions > 110 ',ollrs
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Appendix I
LATA - September Graphics

I. Graphical Representations

Del: Unadjusted
I. Shreveport .1-1
2. Lafayette .1-3
3. New Orleans 1-5
4. Baton Rouge .1-7

MAD: UnaQiusted
I. Shreveport .1-9
2. Lafayette .1-11
3. New Orleans .1-13
4. Baton Rouge .1-15

OCI: Adiusted.
I. Shreveport .1-2
2. Lafayette 1-4
3. New Orleans .1-6
4. Baton Rouge .1-8

MAD: Adjusted
I. Shreveport .1-10
2. Lafayette .1-12
3. New Orleans 1-14
4. Baton Rouge I-16

II. SQM 1-17



Unadjusted
September BellSouth and CLEC Completion Interval-Provisionin2

Shreveport Cases

Frequency Distribution Quantile Comparison
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Testing Test P-value

Method Statistic (percent)

LCUG -29.65 0.0000

FCC -29.38 0.0000

BST -6.93 0.0000

. tive MD-.....-.. ----- _.....

Standard

Service Provider Mean Deviation

BellSouthl 1.19 2.49

CLEC Al!l!rel!ate 2.23 2.88

Difference -1.04 ............ :..............

Data used in analysis does not include any records with missed appointmel/ts due to cllslomer reschedllfil/g or records corresponding to official services.
The tIfIplication ofslatlstlcal trimming removed records wilh completion interval-provlslol/il/g ofabove "days. This reslllted In the removal ofno CLEC records
and 0.00"" ofthe BetlSouth records. 1-1
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Adjusted

September BellSouth and CLEC Completion Interval-Provisioning
Shreveport Cases

Frequency Distribution Quantile Comparison
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Service
Provider
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CLEC
Difference

Mean
Standard
Deviation

Testing Test P-value
Method Statistic (percent)

LCUG -12.53 - 0.0000

FCC -12.56 0.0000

BST -4.18 0.0121

Data used in analysis does not indude any records with missed appoilltments due to customer reschedulil/g or records correspondil,g to official services.

The application ofstatistlclIl trimming removed records with completion intertllll-provisionillg ofabove 99 days. This resulted in the removal ofno CLEC records

and 0.004" olthe BellSouth records. 1-2



Unadjusted
September BellSouth and CLEC Completion Interval-Provisioninf!

Lafayette Cases

Frequency Distribution Quantile Comparison
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Testing Test P-value
Method Statistic (percent)

LCUG -20.\8 0.0000

FCC -20.24 0.0000

BST -8.82 0.0000
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Standard

Service Provider Mean Deviation

BeliSouth I ! I 1.27 2.97

CLEC Aeereeate 2.48 2.73

Difference -1.22 ,,".".':-

Dlltll usd In IInlllysls does not Include any records with missed appointments due to customer rescl,edul/llg or records correspondillg to officiol services.

The appl/catlon olstlltlstlcol tr'm",'ng removed records with completion interN/-provlslonlng o/above 99 days. This resulted in the remo"alolno CLEC records

and O.OfU" olthe BellSouth records. 1-3
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Adjusted

September BellSouth and CLEC Completion Interval-Provisioning
Lafayette Cases
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Unadjusted
September BellSouth and CLEC Completion Interval-Provisionin2

New Orleans Cases
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Adjusted

September BellSouth and CLEC Completion Interval-Provisioning
New Orleans Cases

Frequency Distribution Quantile Comparison
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September BellSouth and CLEC Completion Interval-Provisionin2

Baton Rouge Cases
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Adjusted

September BellSouth and CLEC Completion Interval-Provisioning
Baton Rouge Cases

Frequency Distribution Quantile Comparison
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Unadjusted
September BellSouth and CLEC Average Duration-Maintenance

Shreveport

Frequency Distribution Quantile Comparison
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Adjusted

September BellSouth and CLEC Average Duration-Maintenance
Shreveport

Frequency Distribution Quantile Comparison
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Unadjusted
September BellSouth and CLEC Average Duration-Maintenance

Lafayette

Frequency Distribution Quantile Comparison
80 or-- i 150 , ••.__..

o 1",",'1,'1,",",",","','1,..,..,., ,.., , , , , , , I , , ,

Maintenance Average Duration (10 Hour Groupings)

[J Aggregate CLEC

• BellSouth

150

--.
-'

120

-'
-'

90

•.-'. --.---

6030o

.-'•••.-;,.-
/,.

O,J,

30

Aggregate CLEC Malnte"ance Average Duration (!lours)

~..
~ 90
-(-:-
u ..
... ::l
C 0

~=
:! ..... 60
c...
"..c:;
o
Vl

~

c
o.~
; 120
Q

~
g
N

o
N

o
~

o....:ilgo-8g 12go-

20

10

50

70

30

60

c
u
~40

::

Descrivtive Measures Analvtic Measures
Service Standard
Provider Mean Deviation

BST 34.31 36.13

CLEC 34.08 35.99

Difff;'rf>nce 0.24 :.: .........
'"---.......

Testin~ Test P-value
Method Statistic (percent)

LCUG 0.12 45.3007

FCC 0.12 45.3003

BST 0.10 46.0955

DIIta used III aualyslslncludes ollly dlred custllmer reports. The resllits exclude III pllbUc service UIII!S alld dr"."t;lIuS > 140 hllllrs

1-11



-------------------
Adjusted

September BellSouth and CLEC Average Duration-Maintenance
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Frequency Distribution Quantile Comparison
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September BellSouth and CLEC Average Duration-Maintenance
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Adjusted

September BellSouth and CLEC Average Duration-Maintenance
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Frequency Distribution Quantile Comparison
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Appendix J
Aggregate Assessment of Nondiscrimination - Multiple Testing Issues

Background

It has been suggested that the results from a large number of
BellSouth/CLEC performance parity tests could be combined
and used to determine whether BellSouth is in compliance with
its nondiscrimination obligation. In our view, while it is
necessary to consider more than one performance measure
when checking for parity, one must be careful in choosing the
total number of tests to use.

It is important to realize that, due to random fluctuations
inherent in statistical testing, BellSouth may fail some tests
even though parity actually exists. The chance of this
occurring increases with the number of tests that are
aggregated. Dr. Colin L. Mallows, of AT&T Laboratories,
describes a procedure for aggregating the results of many test
that recognizes this fact. t His procedure contains two
dimensions of statistical comparisons:

I Affidavit of Dr. Colin L. Mallows before the Federal Communications
Commission, Washington, DC 20554. In the Matter of "Performance
Measurements and Reporting Requirements for Operation Support Systems,
Interconnection, and Operator Services and Directory Assistance." CC
Docket No. 98-56, RM 9101. Section I, subsection D, 'LECs' Compliance
With Their Nondiscrimination obliBations Should Be Based On An
A&lne~te Assessment Of Parity.

J-l

a) the number of tests that fail in any monthly
period must not be too large, and

b) the number of tests that fail for three
consecutive months must not be too large.

The statistical reasoning behind the procedure is based upon
two key assumptions:

a) all parity measures within a given month are
independent, and

b) consecutive monthly values of each parity
measure are also independent.

In what follows, we

1. argue that these assumptions are questionable,
2. provide an example, via simulations, that

shows that the suggested procedure does not
produce the desired overall false alarm rate2

when some measures are dependent,
3. suggest an alternative method for adjusting

the false alarm rate of each individual test so

2 The Type I error rate. A Type I error is concluding that parity does not
exist when it in fact does. The probability that the given procedure leads to
a Type I error is the false alarm rate.
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that the resulting overall false alann rate is no
higher than the desired level,

4. show that other problems are encountered
when the al temative method is used with too
many tests, and

5. recommend that the total number of tests used
to judge nondiscrimination be kept to a small
number of independent tests, perhaps one
from each of the main service quality
measurement categories.

Lack of independence

Many perfonnance measures within the same Service Quality
Measurement categories are calculated from a common set of
data. While the measures quantify different aspects of
performance, the fact that certain common variables are used in
the calculations suggests that the measures will be correlated.

The Order Completion Interval, the Held Order Interval, and
the Jeopardy Notice Interval all get quantified in two ways: by
the average value, and by the distribution of the number of
days in the interval. If, for example, parity tests of both the
average and the proportion of intervals greater than five days
are both included in an aggregation of tests, then there would
be dependencies at least between the measurement pairs for
each type of interval.

The Percent Missed Installation Appointments and the Order
Completion Interval are also confounded. Those orders that

J-2

have missed installation appointments will have longer
completion intervals.

As for the independence of a particular measure between
consecutive months, one needs to consider business trends over
time. Figure 1 shows the number of weekly BST and CLEC
service requests for the whole BellSouth region over the first
ten months of 1998.

Figure 1 - Number of Weekly Service Request During the
First Ten Months of 1998
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It is apparent that both the BST and CLEC series exhibit both
an increasing trend, as well as some oscillations about that
trend. To get a clearer picture of this, we can decompose each
series into a trend, oscillatory, and remainder components.

We can do this by using repeated loess fitting as described by
Cleveland.3 Figure 2 show the results of this decomposition
for the BeliSouth series. Figure 3 show the CLEC results.

3 Cleveland, W. S. (1993), Visualizing Data. Hobart Press, Summit, New
Jersey.



Figure 2 - Decomposition of Weekly BeliSouth Service
Request Totals

and both remainder series do not show any autocorrelation.
Thus, they appear to be "white noise."

Figure 3 - Decomposition of Weekly CLEC Service Request
Totals
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Both BellSouth and the CLECs have similar trend functions
which show the effects of Hurricane Georges at the end of
September. The oscillatory components are not alike.

BellSouth's data shows two oscillations, while the CLEC data
shows just a single rise and fall. In fact, the CLEC data
reaches a peak at about the same time point that the BellSouth
data reaches a low point.

Because of the structure present in business trends like these,
one would expect many of the performance measures to have
similar values in consecutive months. And parity tests that are
based on measures that have month-to-month correlation will
also exhibit correlation.

The remainder components for both series do not appear to
follow any functional form. A check on this data was done,

Effects of dependence on AT&T's sU22ested procedure
AT&T's suggested procedure calls for identifying three values:

J-3
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1. the number of allowed individual parity test

failures in a month, denoted by k
"2. the number of allowed three-consecutive­

month failures of a parity test, denoted by
k2, and

3. the common false alarm rate of the
individual tests, denoted by 0.1,

AT&T suggests that k2 be set to zero, arguing that the expected
number of parity tests that fail in three consecutive months is
small. This calculation assumes independence of tests from
month-to-month.

The overall false alann rate, a, is a function of

a) the three values k" k2, a" and

b) the total number of individual parity tests,
N.

By setting k2 = 0, and assuming independence of tests within a
month, as well as independence across consecutive months, the
equation can be written as

0.= 1-(1-a:)N .P(k" N,p) .

P(k"N,p) is the cumulative binomial distribution. This gives
the probability that there are at most k, false parity test failures
out of N total parity tests when the probability of an individual
false parity test failure is p. The false parity test failure
probability, p, is computed as

J-4

3a l -a,
p= 3

I-a,

By using this function, values of k l and a, can be found that
provide a desired value of a.

For example, suppose that N = 100 parity tests are to be
performed with an overall false alarm rate of 5 percent. Then
it can be shown that kl = 8, and 0. 1 = 0.0460 (4.6 percent). If
an individual parity measure is calculated by standardizing the
difference of average BellSouth and average CLEC
performance (where the CLEC value is subtracted from the
BellSouth value), then a conclusion of discriminatory behavior
is reached if the parity measure is "too small."

The notion of "too small" is quantified by finding the value, C,
in the parity measure distribution for which 1000. percent of all
values are less than it.4 Under the right conditions, the parity
measure distribution can be considered to be a standard normal
distribution. In the previous example, the false alarm rate was
4.6 percent. Using a standard normal distribution, the critical
value for the test is C = -1.685..

To see what happens when dependence exists between a set of
parity tests within a given month, we performed a simple
simulation experiment. Since we are only simulating parity
measures within a month, the equation for determining k l and
a, simplifies to

4 This assumes that one wants to have a one tailed test. If a two tailed test is
desired, then the point of discrimination is reached at the value of the parity
measure distribution for which 100(a/2) percent of all values are less than
it.



a =l-P(kI'N,a.).

We set the overall false alann rate a = 0.05 (5 percent). The
simulation proceeded as follows.

I. Set the total number of parity tests N = 5,
10,50, 100, 500, or 1000.

2. Calculate k., 0.1' and C by

a) finding the value of k, such that
1 - P(k l+I,N,0.05) ~ 0.05 ~ 1 - P(k.,
N,O.05),

b) finding the value of a. such that
1 - P(k"N,a.) =0.05, and

c) finding the value of C from the
standard nonnal distribution so that
1000.. percent of the distribution is
less than C.

3. Generate a multivariate observation

Z =(Z. , Z2 , ... ,ZN) of parity measure

results from a multivariate nonnal
distribution where the correlation between
parity measures Zj and Zj is give by

li- jl ..
corr(Zj ,Zj)= 1- N -I' I,j= 1, ... ,N

So, for example, ifN = 5, then the
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correlation matrix is given by
1 .75 .5 .25 0

.75 1 .75 .5 .25

.5 .75 1 .75 .5

.25 .5 .75 I .75

° .25 .5 .75 I

4. Count the number of times Zj < C, i =

1'0' .,N. If this count is more than kl, then
tally this case as a false indicator of
discrimination.

5. Repeat steps (3) and (4) 10,000 times.
6. The total tally of false indicators divided by

10,000 is an estimate of the overall false
alann rate of the aggregate test.

Table 1 shows the results of the simulation. Notice that the
estimated overall false alann rate is greater than the desired
rate of 5 percent - especially as N gets large.
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Table 1 - Summary of Simulation Results, the
Consequences of Assuming Independence when Parity
Tests are Correlated

Number of Estimated
Total Allowable Individual Overall

Number of Test False Alarm Critical False Alarm
Tests Failures Rate Value Rate

N k\ 100a l % C 100a%
5 0 1.02 -2.3187 5.61

10 1 3.68 -1.7894 6.93
50 4 4.02 -1.7479 7.78

100 8 4.78 -1.6670 8.45
500 32 4.87 -1.6577 9.92

1000 61 4.99 -1.6455 9.55
The desired overall false alarm rate Is 5 percent.

These results are only good for the type of correlation that was
assumed to exist between parity measures. The correlation
structure that is described above was chosen because it has a
uniform mix of correlation levels between the parity measures.

While there is evidence that correlation exists between some
parity measures, we do not know the exact nature of the
structure across a set of parity measures. Thus, this simulation
is only an example of what can happen to the overall false
alarm rate when procedures based on independence of parity
measures are used.

Alternatiye Procedures

If the distribution of the N monthly parity measures are
reasonably approximated by a multivariate normal distribution,
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then one can use Scheffe's S-Method of multiple comparisons.5

This method depends upon inverting a correlation matrix. If
one wants to have a computational feasible problem, then a
small number of parity tests should be considered.

If there is concern about the appropriateness of using the
multivariate normal distribution to model the distribution of
the N monthly parity measures, then one can employ the
Bonferroni inequality.6 This is a relationship which holds
whether or not the individual parity tests are independent.

Let Z\,,,,,ZN be the results ofN monthly parity measures, C be
the common critical value for the parity tests, and a\ the
common false alarm rate for each parity test. If one sided tests
are being performed, the Bonferroni inequality can be written
as

N

l-P(Z, ~C,,,,,ZN~C)~LP(Zi<C)= N ·a l •

i=\

The left side of this relationship is the probability of having at
least one parity tests out of N fail. The relationship implies
that if you do not allow any parity test failures out of the N
monthly tests, then the overall false alann rate when
performing multiple comparisons is no more than

a=N·a,.

S Scheffe, H. (1959), The Analysis of Variance, J. Wiley & Sons, Inc., New
York.
6 The Bonferroni inequality is discussed in numerous probability and
statistics text books. For example, Mendenhall, W., Scheaffer, R.L., and
Wackerly, D. D. (1986), Mathematical Statistics with Applications, Third
Edition, Duxbury Press, Boston.



Thus, you can obtain a maximum overall false alarm rate of a.
if you set the individual test false alarm rate to a.1N.

Potential Problems
The two methods suggested in the previous section may cause
problems if the number of monthly parity test is large. It has
already been pointed out that Scheffe's S-Method may be
computationally infeasible for large N. Using a Bonferroni
approach presents two other types of problems.

First, the fact that no failures are allowed over all the tests may
be an overly strict rule when N is large. This is compensated
for by making the individual false alarm rate small. But this
just means that only very extreme parity measures will result in
a discriminatory conclusion.

Second, very small false alarm rates correspond to extreme
critical values, but determining these values may not be easy.
And they may also not be the same for all parity tests.

To get an understanding of this, suppose 1,000 monthly parity
tests are to be performed with an overall false alarm rate of 5
percent. Then the individual test false alarm rate is 0.005
percent. If we use the standard normal distribution to
determine the critical value then C = -3.891.

A provisioning measure like the order completion interval is
recorded in terms of whole days, and often has a few extreme
values. Thus, it is a highly skewed, discrete distribution.
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The Central Limit Theorem states that the distribution of the
average of a sample of values can be approximated by the
normal distribution provided the sample is "large enough.'"
Determining how large is "large enough" depends on the
underlying distribution of the data. Skewed distributions tend
to need larger samples than symmetric ones, though.

To see what happens when computing parity measures from
such distributions, we conducted a simulation experiment. We
used the empirical distribution of the BellSouth, August Order
Completion Interval (OCI) data for dispatched, residential
orders with less than ten circuits to draw samples from. Figure
I is a histogram of this data. The histogram shows that this is a
highly skewed distribution.

7 In general, it does not matter what the underlying distribution of the
sample values is, provided certain conditions are met. A distribution with
finite variance is sufficient for the theorem to hold, although there are more
general conditions under which the theorem is valid.
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Figure 4 - Distribution of BellSouth's Order Completion
Interval for Dispatched, Residential Orders with Less Than
10 Circuits

4. Compute xc' the sample mean of the CLEC

sample.
5. Compute the LCVa parity measure

0.15

0.10

0.05

f-

I-

f-

_----;X~ll=-=x~c=z-
- S8 ~ sdoo + 5~O •

6. Repeat steps (1) through (5) 100,000 times,
storing the z scores.

Figure 2 is a Normal Q-Q Plot of the 100,000 z scores. This is
a plot of the estimated quantiles of the parity measure
distribution against the same quantiles of the standard normal
distribution. If the distribution of the parity measure is normal,
the plot should look like a straight line.

0.00~II fllllllill I I i 11111' I I L
o 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90

Order Completion Interval (Days)

The simulation was conducted using the following steps.

1. Draw a sample of size 8,000 from the OCI
distribution. This represents the BellSouth
orders for the month.

2. Compute xB and Se, the sample mean and

standard deviation of the BellSouth sample.
3. Draw a sample of 500 from the OCI

distribution. This represents the CLEC
orders for the month.
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The plot shows that the parity measure distribution differs from
a normal distribution in the extreme tails. This, though, is the
region that determines the critical value for individual tests if
the Bonferroni method is used with a large number of tests.



Figure 5 - Normal Q-Q Plot of 100,000 Simulated LCUG Z
Scores

Table 2 - Quantile Comparison of the Simulated LCUG Z
Score and the Standard Noraml Distributions

~
<II
N
0-1
:J
~

-3

-s

-s -3 -I 1
Nonnal Distribution

,,'

s

Estimated LCUG Z Standard Normal
Percentile Quantile Quantile

0.5 -2.802 -2.576
1 -2.506 -2.326
5 -1.720 -1.645

10 -1.312 -1.282
0 0.029 0.000

80 0.840 0.842
85 1.022 1.036
95 1.578 1.645
99.5 2.372 2.576

In terms of applying the Bonferroni inequality to find the
individual false alarm rate of each parity test, these results
suggest the following.

Table 2 gives a numerical comparison of some of the quantiles
of the simulated parity measure distribution with the standard
normal quantiles. They compare fairly well between the 10th

and 85th percentiles, and might be acceptable if the range is
expanded to included the 0.5 percentile on the low end, and the
95th percentile on the high end.

J-9

If the desired overall false alarm rate is 5
percent, then the value of N should not be
larger than 10.8

These results only pertain to samples from distributions similar
to the empirical distribution used in the simulations. But they
do point out possible problems when using the Bonferroni
methodology with a large number of monthly parity tests.

8 The value of the individual false alarm rate is 5 percent divided by 10.
This results in .5 percent, which is the minimum value of agreement
between the LCUG Z and standard normal quantiles.
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Conclusions
The quantification of performance is an important aspect of
quality management. Therefore it is important that BellSouth
continue to measure its performance in many different ways.

When it comes to making judgements as to whether or not
BellSouth is meeting its nondiscriminatory obligation with
respect to the service it provides CLECs and their customerst
there are potential problems that can arise when the results of
too many parity tests are aggregated. These problems include:
dependencies that exist between parity testst dependencies
between consecutive monthly measurements, and parity
measures with non-normal distribution.

Our analysis indicates that these problems are negligible when
the results of only five to ten parity tests are aggregated in any
given month. Furthermoret to guard against dependencies
between parity testt a methodology based on the Bonferroni
inequality should be used in the aggregation process.

It is useful to point out that both the Bonferroni methodology
and the AT&T proposed methodology are approximately the
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same when only five parity tests are aggregated. When
applying AT&Tts procedure to five parity tests, no failures are
allowed within a month, and the false alarm rate for each
individual test is 1.02 percent. A Bonferroni approach would
call for pretty much the same procedure - the individual false
alarm ratet thought is exactly I percent.

Alsot if the number of tests is under tent then the individual test
false alarm rate will be greater than 0.5 percent when a
Bonferroni procedure is used. This means that the critical
value for the individual tests will not come from the extreme
tail of a theoretical distribution like the standard normal or
Student's t distribution. This is important since simulations
suggest that the distribution of extreme values for some parity
scores are not modeled well by these distributions.

With respect to comparing parity tests over timet more
information is need before we can recommend a procedure.
For examplet data from more months should be examined to
determine the extent of dependencies between monthly parity
test results.
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Appendix K
Glossary of Acronyms and Statistical Terms

This glossary defines some of the acronyms and the technical statistical terms found in the body of the report. A general reference to
consult for more detail is Snedecor, G. and Cochran, W.G. (1989), Statistical Me.thods, Eighth Edition, Iowa State University Press, Ames.

Acronyms

BST: BellSouth Telecommunications, Inc.

CLEC: Competing Local Exchange Carriers

DOE: Direct Order Entry System

FCC: Federal Communications Commission

lID: Independent and Identically Distribution

ILEC: Independent Local Exchange Carriers

LENS: Local Exchange Negotiation System

LCUG: Local Competition User Group

LATA: Local Access Transport Area

OSS: Operating Support Services

RNS: Regional Negotiation System

SQM: Service Quality Measurement

UNE: Unbundled Network Element
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Statistical.Terms

Adjusted Data: Scaling down the volume of the BellSouth data so
the variables can be more accurately compared to CLEC data.

Biased Estimate: An estimate is biased if there is a systematic
tendency to overestimate or to underestimate the variable being
estimated.

Central Limit Theorem: One of the most fundamental theorems
of statistics, it states that even if the original population is not
normally distributed, the distribution of means from repeated
random samples will be approximately nonnal.

Confidence Interval: Indicates the precision of an estimate. A 95
% confidence interval is a range of values (the estimate + or ­
some value ) such that, were the experiment repeated many
times, approximately 95% of the ranges would contain the true
population value.

Correlation: Measures the strength of the relationship between
two variables. A correlation coefficient ranges from -I to +I
and indicates a positive relation (+ values) or an inverse relation
(- values); the closer the value is to +1 or -1, the stronger the
relationship between the two variables.
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Crldeal Value: The value of the test statistic that separates the

acceptance region from the rejection region.

Critical Region: A region of test statistic values for which the null
hypothesis is rejected. Also called the rejection region.

Degrees of Freedom: Relates to the calculation of the variance -­
(n - 1) deviations from the mean.

Estimate: An estimate is any value calculated from a sample.

Favor: Statistically Significant differences that are +2 or larger
are defined to be differences which "favor" the CLECs; those
that are -2 or smaller are defined to be differences which
"favor" BellSouth.

(Relative) Frequency Distribution: An initial indication of what
the data look like, that is how the data are distributed. A
frequency distribution indicates the number of observations
falling within a given class. A relative frequency distribution
shows the proportion of observations that fall into each class.

Heavy Tailed Distribution: See normal distribution. A
concentration of observations at one end of the distribution. For
example, a distribution of the weights of elephants at a zoo
would probably have mostly large weight values and few small
values. The distribution of this data would have a heavy tail on
the right side, indicating a disproportionate number of
observations with large values.

Homoscedasdcity: If all the error terms have the same variance,
the errors are homoscedastic. If the error tenns do not have the
same variance, they are called heteroscedastie.
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Independence I Dependence: Observations A & B are said to be
independent when the value of observation A has no influence
on the value of observation B. Observations C & D would be
dependent if the value of observation C influences the value of
observation D, or vise versa.

Least Trimmed Squares Regression': A regression technique
introduced in Rousseeuw (1984). This regression method
minimizes the sum of the q smallest squared residuals, where q
is an integer between (roughly) nl2 and n. This method is
robust in that it guards against extreme outliers influencing the
functional fit.

Mean: The average value of a set of quantitative data.

Normal Distribution: A set of data has a normal distribution if a
graph of the distribution produces a bell-shaped curve. Most of
the observations are concentrated near the middle (mean) of the
distribution and as you move outward from the middle, either
left or right, there is gradually less and less data. A Standard
Normal has a mean of 0 and a variance of 1.

Null Hypothesis: A statistical hypothesis is a statement about one
ore more parameters of a population distribution that requires
verification. The null hypothesis is the one whose tenability is
actually tested.

One- and Two-tailed tests: A statistical test for which the critical
region is in either the upper or lower tail of the sampling
distribution is called a one-tailed test. If the critical region is in
both the upper and lower tails of the sampling distribution, the
statistical test is called a two-tailed test.

I Rousseeuw, P.1 (1984). Least median of squares regression. Journal of the
American Statistical Association, 79, 871-881.



Outlier: Extreme values found in the data. Outliers can skew the
value of the mean. Outliers are often removed to prevent undue
influence upon the estimates for the data.

P-value: The P-value indicates if a test statistic is statistically
significant. If the P-value for a test statistic in a one-tailed test
is greater than 5%, then generally speaking, the test is not
considered statistically significant.

Percentile: If all the observations are arranged in ascending order,
the N'h percentile is the value of X such that N% of the
observations are less than or equal to X. For example, we could
say that 25% of the observations are less than SIS and 75% of
the observations are greater. Thus, $15 would be the value of
the 25 th percentile.

Quantile: The first quartile is a particular quantile. The value that
the distribution takes at the 25th percentile.

Replicate Method: A statistical method that involves the
partitioning of a sample into subsamples. See Appendix B.

Sample: A part or piece taken as representative of a whole group
(population).

Simulation: A controlled statistical sampling technique
(experiment) that is used, in conjunction with a model, to obtain
approximate answers for questions about complex, multifactor
probabilistic problems, usually using a computer. It is most
useful when analytical and numerical techniques cannot supply
answers

Standard Deviation: indicates how the data are spread about the
mean; the larger the standard deviation, the more spread out the
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data about the mean. Can be calculated for any set of data but it
is most meaningful when the data are symmetric. The standard
deviation is the square root of the variance.

Statistically Significant: A statistically significant result is a result
that cannot be reasonably explained by sampling error. In this
report, statistical significance is defined to have been reached
when the test statistic is outside the range ± 2. By convention,
when the difference is positive, we say the measure suggests
that the CLECs resale customers are getting better treatment
than BST retail customers. The reverse is true if the sign of the
difference is negative. See "favor."

Symmetric: A distribution is described as symmetric if the left
half of the distribution is the mirror image of the right half. A
distribution is skewed if it is not symmetric. A distribution is
heavy tailed if data are concentrated in one of the tails.

Test Statistics - Z-test and t-test (modified z-test, pooled z-test): A.
test statistic is used to make a decision about a parameter by
testing hypotheses. Hypothesis testing helps us to choose
between two conflicting hypotheses, a null and an alternative
hypothesis, about the possible values of the parameter in
question. These hypotheses make statements about the value of
a particular parameter or groups of parameters. A critical value
is calculated which determines what values of the test statistic
will result in the acceptance of the null hypothesis and what
values will result in the rejection of the null hypothesis. If the
test statistic computed assumes a value in the rejection region,
the null hypothesis is rejected in favor of the alternative
hypothesis.

Time Series: An ordered sequence of observations, usually in
terms of time. The observations are dependent or correlated, so
the order of the observations is important. We can describe a
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set of data by examining how the data change over time and if
there is a describable pattern of behavior over time.
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Variance: A summary statistic for measuring variation in a set of
data. This measure of central tendency measures the average of
the square deviations from the mean. See standard deviation.




